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Where? 
The following article, under the caption 
f ‘‘ Technical Education,” appeared in a 
recent issue of the Chicago Herald: 

‘Readers of the Herald frequently ask 
such questions as ‘ Where can I study to be 
an electrical engineer? A quarter of a 
century ago there was no such thing as an 
electrical engineer. There is a growing 
tendency among young men to go outside 
the beaten track of the professions and 
trades. The medical profession is over- 
crowded, the bar is full, the competition in 
the regular line of trades is that that kills, 
and the great opportunities lie in the newer 
fields of labor. Technical education is be- 
coming the order of the day. Ten years 
ago, the electrical engineer would bave been 
almost as much out of place as the aerial 
engineer would be to-day; to-day in this 
country the sanitary engineer can scarcely 
find employment ; perhaps, in another ten 
years the builder of the air ship will have 
found a permanent place in our civilization. 

‘ Nations, like animals, have their chang- 
ing struggles for existence, and to remain 
prosperous they must possess the conditions 
that Herbert Spencer prescribes for indi- 
vidual welfare: ‘ A constant progress to- 
wards a higher degree of skill, intelligence 
and self-regulation ; a better co-ordination 
of actions ; a more complete life.’ For the 
changed and constantly changing conditions 
of life a mere elementary education is of 
small value. A scientific education of a 
higher kind, while better as a preparative. 
is still insufficient. Between science and 
practice there is a wide gap. which must 
be bridged over by men of technical infor- 
mation and special aptitudes. It is not the 
chief end of a working man to be an ambi- 
dextrous ape. Man is proving everv dav 
that he was never created for mere handi- 
craft skill in which the ten fingers do 
work in which the brain has no part. 

“The day is passing when indus- 
tries are taught by apprenticeship, by 
which a youth could get a good tech- 
nical education for the work of past 
periods when the rule of industries 
was thatofthethumb. Industrial oc- 
cupations are now acquiring the dignity 
of professions, because they are now 
based on science. The unscientific 
modern manufacturer is at a disad- 
vantage. The knowledge of his par- 
ticular science must be gained at a 
technical school, which must teach 
the workmen, the foremen and the 
managers, the scientific principles un- 
derlying the industry. The capitalist 
does not always encourage such edu- 
cation, but he stands in his own light 
when he does not. He is awakened to 
his folly when he sees the labor mar- 
ket changing from places that neglect 
technical education to those that pro- 
mote it. 

‘*The true education of the laborer 
—and all honest men are laborers—is 
to make him an intelligent being rather 
than a dexterous imitator and manipu- 
lator. A thorough understanding of 
the principles of his work tends to give 
him moral dignity and intellectual 
force. Had Faraday’s education been 
limited to what bore on his manipu- 
lative skill as a newsboy.or a book- 
binder; the world would be far behind 
whatitis now. The proper education 
of every man is the widest that he can 
attain; the more he knows the more 
useful is he to himself and to those 
around him Education to be true 





men about to enter college. ‘‘ Where can I 
study to be an electrical engineer?’ Ata 
scientific school which supports a good 
course in electrical engineering. There are 
enough such colleges to give any man a wide 
range of choice. After a four or even five 
years’ college course, of which the larger 
part has been devoted to professional work, 
and during which time the theoretical side 
of electrical engineering has received thor- 
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electric bells and put in electric gas lighting | The Storage Battery System of the River 


attachments, besides attending to a regular 
key making and speaking tube business. 
These men, some of them, call themselves 
electrical engineers. 


and Rail Electric Company. 
It is the opinion of many eminent elec- 
tricians that the ultimate motive power for 


A young man said to the writer the other ' street cars and, perhaps, even inter-urban 














Fic. 2.—PostttvE PLATE OF THE MAIN BATTERY. 


ough attention, let the embryonic engineer 
secure a position in the shops of some large 
electrical manufacturing concern and 4 
there for a year or two. The pay will be 
mighty small, the blisters on the hands will 
be pretty big, the work altogether will be 
very hard. But at the end of the one or two 
years, the young engineer will have had 
experience for which he wouldn’t take a 
good deal of money. 

Now, he can go to almost any electrical 
company. and setting forth his claims ina 





BaTTERY. 


day: ‘‘Do you think I could get a position 
as assistant electrician in the Brown-Smith 
Electric Company’s shops? I want to learn 
the business. I am tired of clerking in a 
carpet store.” The advice be received made 
him satisfied with his carpet store position. 
Any man with such ideas of the ease of 
acquiring electrical knowledge had better 
remain where he is earning money enough 
for his landlady and not run the risk of such 
a huge disappointment as is certainly in 
store for him. 













Fie. 8.—NEGATIVE PLATE OF THE MAIN 








railroad trains, lies in the storage 
battery. The advantages offered 
by the storage battery system are 
certainly very decided. Every vebi- 
cle becomes self-contained and is 
thoroughly independent of any ac- 
cidents which may occur at a 
terminal supply station or on the 
long lines of supply conductors. 
For long distance transit, the ques- 
tion of line resistance does not en- 
ter into consideration. With these 
important capabilities in mind, the 





advent of every improvement in the 
storage cell or in the instrumen- 
talities by which its energy is ap- 
plied should meet with cordial ap- 
proval. The River and Rail Elec- 
tric Company, of New York, hus 
been working out the details of a 
storage battery system for the past 
three vears and is now prepared to supply 
the market with storage batteries which it 
believes will meet allthe requirements of car 
traffic and will also supply a long felt want 
in the operation of small motors for domestic 
or office use. The battery made by this com- 
pany is constructed in accordance with the 
patents and inventions of Messrs. Wm. Main 


and A. V. Meserole, and comprises an acid 
solution of zinc sulphate, a generating elec- 





Fie. 1.—Tue Rrver anp Ratt Evectric Company’s New Srorace Battery Car. 


and complete must fit a man or a nation for | modest way, be sure of at least a trial. 


a complete life. The education that gives 
knowledge that is of no use for the activities 
and duties of existence is useless.” 

We have carefully read this interesting 
effusion, but fail to see that the question 
which inspired it has been answered. We 
offer the Herald our assistance in the matter, 
by simply repeating our advice to young 





There are plenty of situations for bright and 
well equipped young men, and the demand 
is, and will remain for some years to come, 
in excess of the supply. 

Don’t get the idea fixed in your mind, 
that ‘‘ it’s easy enough; anybody can be an 
electrical engineer.” Don’t let what you 
see on the surface influence you too strongly, 
look deep. We know men who hang 





Electric Cabs in Germany. 

A system of electric cabs has been intro- 
duced in Stuttgart, with a degree of success 
that promises the permanent relegation of 
the cab horse to other fields of usefulness. 
The new vehicles are already popular, 
though at present their novelty has much to 
do with the patronage they receive. 





trode of amalgamated zinc and copper plates 
riveted together, and a depolarizing elec- 
trode of lamillar lead plates perforated with 
numerous small holes and coated with 
graphite and bound together by lead rivets. 
Thelead plates are ‘‘ formed” Plante fashion, 
the peroxide being integral with the body of 
the plate as contra-distinguished from the 
Faure type in which a coating of active 
material is mechanically applied in the form 
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of a paste or otherwise. The graphite serves 
as a capillary separating medium between 
the several leaves ur sheets of the electrode, 
and thus causes the solution of the cell to 
reach all parts of the peroxidized surface, 
thus utilizing every portion of the combined 
area of all the sheets for depolarization. In 
charging the battery zinc from the zinc 
sulphate, solution is electrolytically deposited 
upon the zine-copper electrode, while the 
lead oxide or such portion of the lead plate 
as isin a condition of sub-oxidation is per- 
oxidized ; so that when fully charged the 
cell becomes a combination of amalgamated 
zinc, acid and peroxide of lead, yielding a 
very high E. M. F. We illustrate herewith 
in Fig. 2 one of the lead elements, and tn 
Fig. 3 one of the zinc elements. It is stated 
each cell yields 244 volts. The thorough 
amalgamation of the zinc and copper pre- | 
vents local action and the same zinc is used | 
over and over, passing into zinc sulphate in | 
discharging and being redeposited when the 
cell is charged. It is claimed the batteries 
do not deteriorate with protracted usage. 

This company also makes a motor of its 
own, a good idea of which may be gathered 
from an inspection of Figs. 5 and 6. It con- 
sists essentially of a fixed iron ring wound 
with a continuous coil—Gramme style—the 
sections of the coil being progressively con- 
nected to a fixed commutator or collector. 
The armature is simply two iron Maltese 
crosses rigidly mounted on a spindle, so 
that they will lie at the sides of the wound 
ring. The brushes. of which there are two 

. pairs, are fixed to the spindle and turn with 
it, thus shifting the polar lines around the 
ring constantly in advance of the wings of 
the cross. It is claimed that this type of 
motor offers great advantages in dispensing 
entirely with wires or coils on any moving 
part and in bringing the iron of the arma- 
ture (or what, strictly considered, should be 
called the rotating field piece) into close 
relation to the iron of the ring. Several 
sizes of these motors are made, the smallest 
designed to drive sewing machines and the 
Jargest for street car work, the intermediate 
size for light machinery. The motor is 
compact in form, and can be placed in small 
quarters. 

In applying the motors to traction pur- 
poses, the mechanism, as illustrated in 
Fig. 7, is so arranged that the motor is in 
motion at a critical speed at all times, and 
only drives the wheel axles when a clutch is 
actuated. This offers a great advantage in 
overcoming the inertia of the car in starting, 
as the motor does not have to start from a 
state of rest, but has sufficient momentum to 
start the car. The clutch is operated by a | 








lever on the front platform of the car, which, | 
as will be understood from Fig. 1, is curved, | 
forming a recess in which the motor man | 
can stand without interfering with the move- | 


| 





opening from the outside and nicely ad- 
justed on rollers for convenient movement. 
A set of charged cells set in a drawer are 
wheeled to the car upon a truck and slid 
into place, drawer and all, by simply turn- 
ing a crank on the truck; they are then 
locked in position by means of a catch, the 
entire a requiring only a few min- 
utes, The containing vessels of the battery 
are made of hard rubber, those designed for 
car driving being open at the top. Several 
sizes of cells are made, however, to meet 


different styles of service, the smaller ones | 


| New Power Station of the Wilming- 
ton City Railway Company, at 
Wilmington, Del. 


| This new station is of the most substan- 
| tial character. It is a brick building, 
| 48x75 feet, with a slate roof. The adjoin- 
|ing boiler house is 40x40. The steam 
| plant consists of three 150 horse-power 
| Westinghouse compound engines for driving 

the power dynamos, and one 50 horse-power 
| Westinghouse compound engine driving a 
separate dynamo for lighting. Steam is 
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being closed and sealed. at the top so that 
they can be carried about without danger of 
spilling the solution. The small cells are 
mounted in handsome cases, 


medical applications of electricity ; surgeons 
who use cautery, and dentists or others who 


want toexamine recesses of the genus homo | 


hidden from the light of day will find these 
smaller cells of great assistance. 

The office of the company is at Aldrich 
Court, 45 Broadway. N. Y., where there are 
all the paraphernalia to demonstrate the 
efficiency of the several manufacturers. 


—— _ 


Fie. 5.—RIveER AND Rat Motor. 


ments of the passengers. The clutch is 
somewhat difficult to describe without very 
freeillustration. Twoportions of the motor 
shaft have pinions journaled eccentrically, 
which intermesh at all times with internally 
toothed gear wheels which surround them. 
The pinions may revolve idly, or be locked 
so as to drive the surrounding gears, which 
communicate motion to the wheel axle by 
means of a sprocket chain. Lubrification is 


effected by centrifugal action, the surplus 
vil being caught in a drip pan and returned 
to the feed reservoir. 

The storage batteries are carried under the 
car seats, see Figs. 4 and 7, the sides of the 
car being provided with sliding drawers 





—— West Bethlehem, Pa., has resolved 
to have 18 electric street lights, to cost 
probably $1,500 a year. The town is ina 
way forced into this heavy yearly expendi- 
ture in its municipal infancy by the brilliant 
illumination o’ nights (till midnight) of its 
older sisters, Bethlehem and South Bethle- 
hem. 
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The common council of the city of 
Mexico, has refused the Mexican Telephone 
Company privileges of poles in the 
streets. 


One field of | 
use designed to be filled by them is in the | 





Accaumulators with Porous Partitions. 


M. Chatiliez, manager of the Verdun 
water power electrical station, writes that he 
has met with considerable success by. em- 
ploying ordinary porous partitions between 
the battery plates. These partitions are fluted 
to admit of the introcuction of the electrolyte 
and pierced with holes to allow the liquid to 
circulate, and to diminish the internal re- 
sistance. The end plates rest against india- 

















Fic. 4.—MetuHop oF CHANGING BATTERIES. 


| furnished from tubular boilers of 500 horse; 
| power capacity. There are six 50,000 watt 
| Edison generators furnishing power to the 
road, and one 250 light dynamo running 
several small stationary motors, and lighting 
the company’s offices, which edjoivn the 
power plant. The switchboard is of yellow 
pine and a very handsome affair, 16 feet 
square, with all the instruments placed upon 
it in a very systematic and complete manner. 
| The entire electrical part of this plant is 
| being installed by the Equitable Electric 
Railway Construction Company, of Phila- 
delphia, under the direction of the Chief 
Engineer of the Company, Mr. W 

Stadelman. 










rubber washers. M. Chatiliez states that a 
series of experiments with these plates have 
shown that the grids may be made lighter 
and the perforations larger than usual with- 
out detriment. The internal resistance of 


the cells may be kept within moderate limits 
by slightly increasing the density of the 
solution. 
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The Mechanical Equivalent of Light. 

According to Dr. O. Tumlirz, a surface 
of one square centimetre placed vertically 
at a distance of one metre from an amy!l- 


Fig. 6.—RrveR AND Ratt Moror. 


‘Electricity Direct from Work. 

The accomplishment of an hitherto ap- 
| parently impossible feat—the useful trans- 
| formation of mechanical work directly into 
| electricity —is claimed by Prof. Braun, of 
Tubingen. He winds nickel wire into 
spirals, and as each spiral is elongated or 
compressed, a current of considerable 
| strength is generated. This is increased by 
| putting a number of spirals in parallel. 
| Such positive results are stated to have been 
| attained that the professor is hopeful of 
| being able to construct a practical generator 
on this principle. 





acerate lamp, so that it is normal to the 
rays, receives in each second a quantity of 
light, the energy of which is equivalent to a 
heat energy of 
361 x 10-® calories, 

or to an electrical energy of 

(1.226 milliamperes)? x 12. 
Taking this in conjunction with the state- 
ment of 8. P. Langley that one square cm. 
of the earth’s surface, under vertical inci- 
dence of the sun’s rays, receives in a minute 
2.84 calories, it will be seen that the sun’s 
light can be replaced by 1,020 quadrillion 
units of light, or 820 quadrillion normal 
German candles. 
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Accumulators at the Berlin Telegraph 
Office. 

The London Zlectrician states that in a 
paper recently read before the Elektro- 
technischer Verein, Herr Strecker, chief 
engineer to the German Imperial Telegraph 
Department, gave a brief account of the 
accumulators which had been installed in 
Berlin in connection with the telegraph 
service. eIn October last, a battery of 25 
Tudor accumulators, having a capacity of 
25 ampere hours, was installed at the Berlin 
telegraph offices. The cells are charged 
with a current of 7 amperes by a sbunt- 
wound Siemens machine, driven by a 5 
horse-power Otto engine. The current is 
conveyed to the central office, distant 1.7 
kilometre, by means of a 7-wire cable, each 
wire having 5 ohms resistance. Only 3 
wires are at present used, and they convey 
the current in the following manner: The 
first, starting from the eighteenth cell of the 
battery, supplies 36 circuits at 34 volts; the 
second, starting from the twentieth cell, 
supplies 12 circuits at 40 volts; the third 
starts from the last cell of the battery, and 
supplies 13 circuits at 50 volts, 6 circuits at 
60 volts, and 1 circuit at 80 volts. In the 2 
last circuits, 10 and 80 primary cells, re- 
spectively, are added to the secondary cells. 
These 68 lines comprise 41 Morse and 27 
Hughes circuits. The negative pole of the 
battery is connected to earth. The average 








Fig. 7 


discharge is at the rate of 60 milliamperes, | 
so that the accumulators can supply this | 
from 30 to 40 days, although, as a matter of | 
fact, they are charged every 10 days. The | 
charging is effected in the following map- | 
ner: The dynamo is switched onto the | 
accumulators through a very high resist- 
ance, so that the charging current is at first 
very small indeed. A wire is taken from 
the center of the battery to earth through a 
voltmeter, and when the E. M. F. rises by 
about 2 volts, the engineer in charge, by 
means of a switch, switches out a cell from 
the telegraph circuits, still leaving in it the 
charging circuits. The charging current is 
then increased, and as the E. M. F. rises 
still further, more cells are switched out. 
The reverse process is gone through on 
stopping. The difference of potential on 
the telegraphic circuit during the charging 
operation is kept so uniform, that no com- 
plaints have ever been received from the 
central office. Since the cells were first 
employed in the beginning of October, 1889, 
they have worked in an irreproachable 
manner, and the authorities are so satisfied 
with them that they now propose to adopt 
them on a far larger scale. 





At Walla Walla, the electric light and gas 
company has finished the erection of the 
new brick power house, and the machinery 
is on the road. Incandescent lights will be 
in position by August 1. The dynamo will 
be capable of supplying 800 sixteen candle- 
power lights. The company has the assur- 
ance that all will be taken. ‘ 





Bat Where do the Bugs Get Off? 
To tHe Eprror oF Evecrricat Review: 

Everywhere the Goddess of Electricity 
bestows her favors with a lavish hand. 
Even the little sparrow has not been forgot- 
ten. Witness the following from the Los 
Angeles, Cal., Times: 

‘*The wise sparrow no longer wastes 
time hustling about the strétts for a meal. 
He simply dives into the street electric 
light globes and dines from a choice selec- 
tion of * electrocuted’ bugs.” 

And when the little sparrow retires to his 
couch under the eaves, blivks at the lamps 
and reverently chirps ‘‘How great and 
manifold are thy works,” he means, of 
course, the electric light works. 

San Francisco, July 9. AMANDUS. 


JEST FOR FUN. 
It is no reflection on the builder of the 
machine to say that a bright man makes a 
good dynamo tender. 








**T can’t understand all this fuss about 
using electricity for executions,” remarked 
Judge Lynch, of Kansas. ‘‘ Out in our 
section we have used the telegraph pole for 
years.”— The Green Bag. 





Young wife—‘‘Then you won’t fulfill 
this trifling request of mine?” 

Husband—‘“‘ Not on any account!” 

The wife silently brings out a phono- 


.—Drivine MECHANISM. 


graph, which, on being set in motion, pre- 
nounces audibly the following words: 

** Dearest Agnes, when once we are mar- 
ried, I will do my utmost to carry out every 


wish I can read iv your eyes.”—Humor- 
istische Blatter. 





Sugar in Battery Work. 

A correspondent writes to the Victorian 
Electrical Telegraphic Journal, as follows: 
**T became aware of a wrinkle lately that I 
am confident will be a novelty to many of 
your readers, and also of use. One of our 
telegraph inspectors gave it to me. He 
came to my station and found that the 
battery was not up to his idea of what a bat- 
tery should be. He took it down and 
renewed it When it was put up again he 
asked me to favor him with a little sugar. 
Surprisedly I asked him what he wanted 
with sugar, thinking he had made some mis- 
take. He quietly laughed, and said: ‘ Get 
some and I will show you what it is for.’ 
It was got, and he began to wash his hands 
in the usual way with soap and water; but 
after rubbing the soap he added the sugar, 


and immediately a good lather came. He 
washed his hands twice, and told me to do 
likewise. I did, and to my pleasure my 
hands came out of the wash clean and soft. 
He told me always to do so when working 
with magnesia or copper solutions, and the 
nasty dry feeling that usually is experienced 
when working with a battery is quite done 
away with.” 








BOOK NOTICES. 


** Report of the Seventh Annual Meeting 
of the Street Railway Association of the 
State of New York,” gives the full proceed- 
ings of the meeting held in this city last 
September. 


‘‘Transactions of the American Institute 
of Electrical Engineers,” contains ‘* Phe- 
nomena of Alternating Current Induction,” 
by Prof. Elihu Thomson, and * Electricity 
in the Navy,” by Gilbert Wilkes, both of 
which have already been published in this 
journal. 


‘* Experimental Electricity,” by Edward 
Trevert. This is a useful handbook to the 
seeker after truth in the electrical field. In 
it are given directions for constructing 
home made apparatus with which experi- 
ments may be performed, and which will 
give good results. 

‘*Transactions Kansas Academy of Sci- 
ence,” vol. xii., part 1, has been received. 
The proceedings of the twenty-second annual 
session at Wichita last October are set forth, 
together with the secrctary’s reports. Among 
the many interesting papers is one on ‘‘ Mag- 
netic Declination in Kansas,” by Professor 
F. O. Marvin, of the State University. 


“‘The Electric Railway of To-Day,” by 
H. B. Prindle, sets forth in a popular man- 
ner just what the average man wants to 
know on the subject. The information is 
trustworthy and concise, 
the various systems are 
fullyillustrated, and alto- 
gether the book is reada- 
ble and interesting both 
to the ‘‘outsider” and 
the electrician. It will 
prove a publication 
which will do good mis- 
sionary work in the street 
railway field. 


‘*Practical Sanitary 
and Economic Cooking 
Adapted to Persons of 
Moderate and Smal! 
Means,” by Mrs. Mary 
Hiuman Abel. Thisisthe 
latest prize essay issued 
by the American Public 
Health Association, whose 
work in — for the 
health and comfort of the 
poorer classes is so pro- 
ductive of goud results. 
The author of the book 
reccived the Lomb prize 
of $500, in competition 
with 69 othercontestants. 
lt is a well written essay, 
and the subject is scien- 
titically and at the same 
time practically treated. 
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Eli Perkins and the Paris Audiphones. 

Paris, July 4, 1890.—The most wonder- 
ful things in Europe were invented in 
America. 

I refer to the telephone, audiphone, phono- 
graph, telegraph and sewing machine. The 
French are using both the audiphore and 
phonograph for business and pleasure. 

On the Rue des Italiens there is an alcove 
room or niche fronting on the street, in 
which are a dozen public audiphones, each 
one connecting with a different theatre, 
variety show or cafe chantant. It was 
crowded with listeners holding the audi- 
phone handles to their ears. 

‘““Who do you want to hear?” asked the 
attendant, as I entered. 

**Give me Sarah Bernhardt!” 

‘*Here she is,” he said, handing me the 
handles for my ears. *‘ Put a half franc 
(ten cents) in the slot and listen five 
minutes.” 

When the time was up, the attendant 
pointed to another audiphone and’ said, 
** You can hear Coquelin there, the Vaude- 
ville here, or the Grand Opera in the corner. 
Put your money in the slot and listen.” 

So I listened to plays, songs and operas in 
six theatres in Paris for half an hour, at the 
expense of 60 cents. I afterward obtained 
barrels of a phonograph, on which were re- 
corded these songs and plays and will listen 


to them again in New York.—New York 
Herald. 














Ridley, Pa —The Ridley Electric Light 
and Power Company, capital, $5,000. 

Grand Rapids. Mich.—Grand Rapids 
Electric Railway Company, capital $400,000. 

Dallas, Tex.— Dallas Electric Company, 
capital stock $300,000 ; object, to furnish 
light and power. 


Milwaukee, Wis.—The Milwaukee and 
Wauwatosa Electric Railway Company has 
been incorporated. 


Monongahela City, Pa. -- Monongahela 
Electric Light Company, capital, $40,060. 
Directors, E. G. Acheson, 8S. A. Duncan, 
W. W. Acheson, of Pittsburgh. 


Camden, N. J —Star Electric Company, 
capital $5,000. The incorporators are, Nor- 
man Marshall, Boston, Mass.; Joho 38. 
Spruance, Camden, New Jersey, and Harry 
W. Simpson, of New York City. 

Chicago, 21],—Universal Electric Con- 
struction Company; to manufacture elec- 
trical machinery ; capital stock, $500,000 ; 
incorporators, Charles M. Peale, Edwin 
Brainerd and Frederick H. Wood. 


Trenton, N. J.—Central New Jersey Tele- 
phone Company; capital $150,000. The 
company is to extend its lines from New 
York through Jersey City, Newark, South 
Orange, Springfield, Summit, Washington, 
Phillipsburg and other places. 

Seattle, Wash.—Lake Washington Belt 
Line Company. The objects are to con- 
struct, purchase, equip, maintain, operate, 
sell, lease and transfer railways, motor lines, 
electric light plants and water works, and 
buy and sell realestate. The capital stock 
is $2,000,000, divided into 20,000 shares. 


Kansas City, Mo.—The Edison Electric 
Company, of Kansas City, bas filed a certifi- 
cate of an increase of its capital stock from 
$100,000 to $150,000, all paid up. The 
company also filed a certificate of the assets 
and liabilities, the former being put at 
$125,315.96, and tbe liabilities at $25,213.78. 


Fittsfield, Mass.—The Pittsfield Electric 
Light Company was organized last week, 
with a capital stock of $100,000 and these 
officers: President, Alexander Kennedy ; 
treasurer, W. A. Whitlesey ; clerk, W. L. 
Adam ; directors, William Stanley, Jr.,“W. 
R. Plunkett, C. C. E. Merrill, and president 
and treasurer. 


Quincy, I1l.—The Electric Motor Com- 
pany has been fully organized by the elec 
tion of the following officers: President, 
W.S.Warfield; secretary, James M. Bishop ; 
treasurer, F. W. Meyer. The arrangements 
to commence work on the track at an early 
day are progressing very favorably., and in 
a week or two a large force of men will be 
at work. 


The Sims-Edison Electric Torpedo. 


An exhibition of the Sims-Edison mobile 
electric torpedo was given off Willet’s Point, 
one day last week, before a large number of 
army and navy officials, and proved very 
successful. The torpedo was operated from 
the dock, showed a high speed and obeyed 
the slightest wish of the operator as to 
direction. 





Chicago to Have a Great Wire Industry. 

Cuicaco, June 30.—The transfers were 
filed this afternoon of close on 400 acres of 
land south of the Calumet Iron and Steel 
Company’s mills, at Cummings, the consid- 
eration for which will be $385,000. The 
purchasers are the firm of Washburn, Moen 
& Company, the great wire concern. Sev- 
eral hundred thousand dollars will be ex- 
pended on the improvements, and the firm 
will erect works capable of giving employ- 
ment to between 3,500 and 4,000 men, 
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These are the eager the electric funs carry 
off the honors. 


The remarks of Mr. Henry Villard that 
he had good reason to believe that in five 
years the steam locomotive would be sup- 
plied by electricity, have attracted much 
attention. And yet we do not think that 
many stand ready to dispute the possibility, 
or rather probability, of such a development 
of electric power. 





During the evenings of two days last 
month, beautiful exhibitions of Aurora 
Borealis were observed, shortly after sunset, 
by the inhabitants of Vera Cruz. On one 
occasion, well defined bands of blue, white 
and violet light were seen in the sky. No 
mention is made of any electrical disturb- 
ances on the telegraph wires accompanying 
these celestial displays, although such 
effects are generally observed to be coinci- 
dent with the appearance of the Aurora 
Borealis. 





Reports have reached us from France 
that Messrs. Berthoud-Borel, manufacturers 
of electric light wires, are making a new 
type of cable insulated with layers of cellu- 
loid tape ; above the tapes a serving of hemp 
is put on and the whole cable is plunged in 
a bath of hot liquid insulating compound. 
Electrical conductors were cuveied with 
celluloid some years ago in this country, 
but only as an experiment. The cost of 
insulating wires with celluloid is so much 
greater than that of gutta-percha or the 
other well known American brands of insu- 
lation, that the process would not, it is 
thought, at present be commercially success- 
ful. 





A Denver suburb, now soliciting a boom, 
is called Electric Heights. The projectors 
of the scheme have evidently realized that 
most anything connected with electricity, 
even if only in name, is sure of progress. 





The purchase of the Okonite Company 
is the first venture, we believe, made by 
English capWal into electrical circles on 
this side. It is evident that our English 
brothers know a good thing when they see 
it and if all their investments in this country 
are made as wisely, not only in respect to 
the undoubted value of the property, but 
also in retaining the former successful 
American management, they will bave rea- 
son to be congratulated, and their invest- 
ment with us will be heartily welcomed. 





Mr. R. F. Ross has purchased the interest 
of Col. C. M. Ransom in Modern Light and 
Heat, and will hereafter conduct that well- 
known Boston journal as editor and man- 
ager. We expect to see Mr. Ross, under the 
pressure of this increased responsibility, 
continue and advance the success of his 
journal, giving it the fuli benefit of his 
untiring energy, ability and years of news- 
paper experience. Col. Ransom has many 
friends in the electrical field who will regret 
to lose him. -The Review most cordially 
wishes him well wherever his work may be 
hereafter, and is pleased to learn of his im- 
proved health, after a severe illness of 
several months. 





Judging from the following paragraph, 
extracted from a Mexican daily paper, pub- 
lished at Jalapa, the equipment of telegraph 
offices in those parts must be carried out in 
a peculiar manner: ‘‘ The ground wire of 
the telegraph office in this town is laid along 
the flagging of the sidewalk in such a man- 
ner that it is constantly trodden upon by 
passers-by. Some day, perhaps, an unfor- 
tunate individual—probably one going bare- 
footed—will tread upon that wire at the 
moment in which it is conveying to ground 
one of the frequent discharges of atmospheric 
electricity which the telegraph wires attract, 
and the consequences are likely to be disas- 
trous. It would surely be better to insu- 
late the wire in question and solder it to the 
rails which pass near by.” La Revista Tele- 
grafica de México believes that this paragraph 
must have been evoked by some misunder- 
standing, not thinking it possible that any 
Mexican telegraphist would commit such an 
unpardonable piece of stupidity as to allow 
a ground wire to be placed along the surface 
of the public sidewalk. 








METAL CHAINS AS CONDUCTORS OF 
WLECTRICITY. 

It is well known that metal chains have a 
high electrical resistance, owing to their 
pumerous points of contact, and also that 
the resistance of a chain diminishes as the 
tension is increased. Du Moncel noticed 
and described thiseffect in 1850, and Reynier 
made use of the principle by constructing a 
rheostat consisting of a chain which could 
be subjected to a varying tension. 

Herr F. Uppenborn, the well known 
German scientist, recently made a series of 
observations with a brass chain having cir- 
cular links ir order to determine its resist- 
ance under different strains. The chain was 
suspended vertically, and weights were at- 
tached to the lower end. The resistance of 
the chain hanging free was found to be up- 
wards of 10,000 ohms ; on applying a weight 
of six kilograms, this fell to 47 ohms, while 
twice this weight reduced the resistance to 
18 ohms. With 16 kilograms, a further 
reduction of 8 ohms was observed, and 
with 2 kilograms, the resistance was only 
slightly above 2 ohms. Finally, when sup- 
porting a weight of 5.1 kilograms, the chain 
showed a resistance of only 1.2 ohms. 

The fall in resistance is very sudden at 
first, as immediately on applying a weight 
to the chain all the points of contact are 
brought more closely together. After at- 


taching two kilograms, however, the resist- 
ance decreases much more slowly, as three 
kilograms additional only effect a difference 
of about ,{, of an ohm, 





THE WESTERN UNION FIRE. 


Probably no single disaster could so thor- 
oughly affect the country at large as the 
Westeru Union fire. The immense building 
at Broadway and Dey streets might be called 
the heart of the metropolis, and the wires to 
all parts of the world, the arteries and veins, 
through which is supplied the blood or news 
by which busivess and the daily actions of 
the people are in a great measure ipfluenced. 
The Stock Exchange operators, for the time 
being. -bad to practically suspend trade. 
The Associated Press and the other news 
bureaus were badly crippled. The news- 
papers felt the blow the most keenly. Many 
of them, however, had recourse to the long 
distance telephones. Correspondents in 
distant cities were placed in communication 
with representatives here, and the news was 
transmitted ‘“‘ by word of mouth.” 

The Western Union officials were prompt 
in establishing temporary offices, and mes- 
sages were sent subject to delay. General 
Manager Eckert and his assistants are 
deserving of great credit for getting things 
in shape in such short order. It will be 
some little time before the heart begins to 
beat and the blood to flow in the normal 
way. 





BRITISH TRACTION. 


We have occasionally referred in these 
columns to the laborious efforts of that 
powerful young branch of electrical indus- 
try—electric traction—to establish itself per- 
manently in England. The news received 
for the past few years has generally been of 
some experimental line started in an obscure 
section of the country, and more often than 
that, after the first intimation, the experi- 
mental lines have never been heard of again. 
Owing to the very natural prejudice which 
exists in England against the placing of poles 
and oveihead wires in towns and cities, our 
British cousins have been restrained to the 
use of accumulators, and up to the present 
accumulators leave much to be desired for 
traction purposes. 

The latest information from the seat of 
war is of a diversified nature. The Elieson 
system, the main features of which are the 
employment of a separate truck or engine 
containing the motor and accumulators to 
haul the car, has received a severe set-back 
owing to the abandonment of it by the North 
Metropolitan Tramway Company, after an 
extended trial of the system on its lines. 
The action of the railway company was 
ascribed to a series of mishaps which have 
lately occurred to the motors and engines, 
and these accidents have been the cause of a 
Jawsuit between the Elieson Company and 
Messrs. Crompton & Company, who had 
charge of the works and operation of the 
line foratime. Such an unfortunate state 
of affairs must undoubtedly tend to preju- 
dice the public, and especially the investing 
section of it, against electric traction, let the 
system be what it may. 

There is a brighter side to the picture, 
however. The General Electric Traction 
Company has recently been formed with an 
influential directorate and large capital, and 
controls the Sprague and Julien systems, 
the former of which has been so successful 
in this country. Another company is 
about to ask for a capital of a million ster- 
ling for the development of electric traction 
on the Thomson-Houston and series systems. 
This company is said to have already made 
a number of important contracts fcr the 
equipment of surface railways in various 
parts of the country, aud expects also to 
find a promising field in heavier railroad 
work. So it would appear that the out- 
look for electric traction in the old country 
is very promising just now, and we hope 
soon to hear of good work being done and 
solid results obtained. 








La Revista Telegrafica de México states that 
the Mexican Telephone Company bas peti- 
tioned for an extension of 10 years in their 
franchise allowing them to run overhead 
wires in Mexico City, but that the political 
press of the capital is unanimously opposed 
to such extension being granted, and that 
public feeling runs very high in the matter. 
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“CORRESPONDENCE, 


Electrical Happenings in Boston and 
Chicago. 


OUR BOSTON LETTER. 


Mr. M. E. Baird, of the Eddy Electric 
Company, was in this city this week and 
favored this office with a visit. 

Distinguished Visitors.—General Warner, 
of Ohio, and Prof. Gray, of the Rose Poly- 
technic Institute, of lndiana, were guests on 
\Vedaesday of Messrs. Thomson and Rice 
of the Thomson-Houston Electric Company. 

Off for Alaska.—President H. A. Pevear, 
of the TThomsoa-Houston Electric Company, 
with Mrs. Pevear, his son, H. T. Pevear and 
wife, and Mrs. T. F. Bancroft and daughter, 
start Saturday on a trip to Alaska. 

President J. M. Allen, of the Hartford, 
Conn., Steam Boiler Inspection and [nsur- 
ace Company, bas been elected a member 
)f the American Academy of Political and 
social Science, recently organized in Phila- 
lelphia. 

Mr. A. T. Starkey, general manager of 
the Sprague Electric Railway and Motor 
‘ompany’s Railway Department, wasin this 
ity recently on business for the company. 

Mr. P. A. Dowd, formerly Boston agent 
for Sprague Electric Rail way & Motor Com- 
pany, and recently New York agent for the 
same company, has been made New England 
igent of the Wenstrom Dynamo and Motor 
Company, of Baltimore, Md. 

Mr. James R. Magee, the affable and in- 
lefatiguable manager of the Thomson- 
Houston Electric Company’s Isolated De- 
partment, reports as follows: ‘* That as com- 
pared with the first six months of last year 
the business for the same period this year 
shows an increase in the sale of incandes- 
cent lights of nearly 300 per cent., and that 
there has been suld through this department 
nearly four times as many are lights during 
that period.” 

Big Chimaey.—The Narragansett Electric 
Lighting Company, Providence, R. L., is 
erecting an immense chimney at its new 
works... The stack has already been raised 
164 feet. aad will be continued until it 
reaches a height of 250 feet, when it will be 
the tallest chimney in Rhode Island. The 
work of construction was begun last year 
and will probably be completed in about 
four weeks. Over 1,500,000 bricks will be 
used before the cap is set in pluce. 

Mr. J. W. Howard, formerly identified 
with the Walter T. Glover Company, Man- 
chester, England, manufacturers of electric 
cables, has entered into partnership with 
his brother, Mr. H. A. Howard, of this city, 
the popular New England agent of the 
**C, & C.” Motor Company. 

The Wainwright Manufacturing Company, 
of Mass., reports recent sales of feed water 
heaters, as follows: Plymouth Electric 
Light Company, 250 horse-power, Plymouth, 
Mass.; Schuyler Electric Light Company, 
150 horse-power, Middletown, Conn.; Still- 
water Electric Light and Gas Company, 150 
horse-power, Stillwater, Minnesota; Wal- 
tham Gas and Electric Light Company, 300 
horse- power, Waltham, Mass.; Electric 
Light Department, 400 horse-power, City 
of Easton, Pa. 

Mr. W. J. Clark, of the Thomson-Houston 
Electric Company's railway department, 
leaves Boston for Denver, Col., this evening, 
and within a fortnight he will visit Texas, 
where he expects to remain for some time. 
Mr. Clark is quite enthusiastic over the suc- 
cess of the electric railway at Denver, which 
was constructed and equipped a few months 
since, under his (Mr. Clark’s) personal super- 
vision. ‘*The road in question,” said Mr. 
Clark, ‘‘ has 12 motor cars and five ‘ trailers’ 
in active service which are said to accom- 
plish more work and carry more people than 
was done by the 72 cable cars previously 
run on the same railway.” 

Messrs. Claflin & Kimball, the New Eng- 
land agents of the Mather Electric Com- 
pany, of Manchester, Conn., report baving 
taken an order from the Waltham, Mass., 
Watch Company for an increase of 1,000 
incandescent lights in dynamo capacity, 
making a total of 4,200 lights ; this making, 
when installed, it is said, the largest isolated 
plant in New England. The Evans Friction 
Cone System of — the dynamos direct 
from a counter shafting will be used. 
Messrs. Claflin & Kimball also report hav- 
ing closed a contract for a 1,000 light 
Mather incandescent plant at Swift’s Pack- 
ing Company’s establishment, at Cambridge- 
port, Mass. 

The New Haven Electric Light Company 
expects to move into its new building on 
Mill River near Grand street, about Novem- 
ber 1. All the arc light dynamos and other 
machinery will be transferred there. About 
1,000 piles will be driven as a foundation 
for the structure. Three new 200 horse- 
power Green compound and condensing 
engines will be put in, using the tide water 
for condensing and city water for evapora- 
tion. There will be also three new 200 
horse-power Babcock & Wilcox water tube 
boilers. 

The New Telephone Building.—The new 
building of the Bell Telephone Company 





will ultimately be occupied entirely by the 
telephone companies. The company will 
put in a switchboard in the upper story of 
the building costing some $300,000, and it 
is necessary that the company should have 
absolutely a fireproof building and control 
the rights of tenants. There are at present 
2,500 stockholders in the Bell Company, 
and the number is constantly increasing. 
The long distance telephone work progresses 
slowly, as only skilled labor trained in this 
field can be employed in construction. 
-Electric Stocks.—Boston quotations, at 
closing hour of the Exchange, Saturday, 
July 19, were as follows: 
Thomson-Houston Electric Co 1 tag A le ane Is 





Preferred. ..... 
- “Series C. 
” “ Series D 
Thomson Electric Welding Co ........... .. 235. 
- Euro Welding Co 
Westinghouse SPEIRS cctvicscuiesosececue 381g. 


Fort Wayne Electric Co.................-.+++ =~ 
Eastern | lectric Cable Co 8 





Union Electric Car 
Electrical Safety Co . 
LES Suhcccbiccorseteees covepest 8344. 
TELEPHONE : 
IPE 006. san coscecceseencvevens 230. 
51. 








OUR CHICAGO LETTER. 


The Great Western Electric Supply Com- 
pany have closed a contract with the Lindel 
Street Railway Company, of St. Louis, Mo., 
for the supplies needed in equipping their 
road. Among the orders already sent in 
on the above contract is one for 10 miles of 
00 Simplex wire. The above company 
have just placed in their spacious show 
rooms two beautiful electroliers. They are 
known as the ‘‘ Elk head.” The largest of 
the two is composed of three elk’s heads 
surmounted by the antlers, each horn tip 
holding an incandescent lamp and shade, 
the necks of the three animals meet at a 
common center, while the whole is sus- 
pended from the ceiling by a large brass 
tube together with ceiling ornaments. The 
three head electrolier contains 34 lights, 
while the single contains 16. 

The Thomson-Houston Electric Company 
have closed a contract to equip an electric 
railway in Quincy, III. 

The Western Office of the ‘‘C. & C” Motor 
Company has been placed in the hands of 
Messrs. Cummings & McDougall, who suc- 
ceed Alex. Lewis, lately resigned. The 
business office of the company will still re- 
main in the Rookery, room 525. Every- 
thing points to a rapid increase in the com- 
pany’s western business. 

The Sprague Electric Company have 
secured a contract for equipping an electric 
railway in Fort Scott, Kansas. 

Mr. Harry A. Noyes bas been appointed 
manager of the Electric Club, in place of 
Mr. Collins, who recently resigned. 

H. M. Lufkin, of the *‘C. & C.” Motor 
Company, was a recent visitor in tbe city. 

Work is Progressing rapidly on the Cicero 
& Proviso Electric Railway, and Chicago 
will soon be the proud possessor of an 
electric road. 

The Electric Merchandise Company report 
business rapidly on the increase and they 
have recently closed a number of prominent 
contracts for the equipment of electric roads. 

C. E. Wilson has resigned his position as 
electrician of one of the Chicago City plants 
and will enter on his duties as traveling 
representative for the Knapp Electrical 
Works, August Ist. 

The Illinois Electric Material Company 
will soon place a new incandescent snap 
switch on the market. The switch is with- 
out doubt one of the simplest yet produced, 
and is the invention of Mr. C. E. Wilson. 
A description of the switch will be given in 
a later number of the Review. 

The Knapp Electrical Works will soon 
place on the market a device for cutting 
lights or motors in or out, irrespective of 
their position in the circuit, at any desired 
time and without the aid of any additional 
wires. The deviceis controlled and operated 
from the switchboard in the station. This 
switch will fill a want long felt by lighting 
and power companies and will overcome the 
necessity of operating separate machines for 
different time circuits. A full description 
of this device will be given in a subsequent 
issue of the REVIEW. 

The Western Power Construction report 
the sale of 1,200 horse-power in engines and 
boilers within the past 30 days, which dates 
back to the organization of the company. 
Each of these contracts call for a complete 
steam installation. The company also have 
a large number of contracts in sight. 

The Engines for the Wisconsin Central 
Depot have arrived and are now being set 
up; the plant will start within 30 days. 

Chicago, July 19, 1890. D. B. D 





It is proposed to consolidate the Abington 
& Rockland Electric Light and Power Co. 
with the one already operating lights at 
Whitman, Mass. 





PERSONAL. 

Mr. Chas. G. Armstrong, of the Great 
Western Electric Supply Company, Chi- 
cago, is looking into electrical matters in the 

st. 


Mr. B. E. Sunny, the able Chicago man- 
ager of the Thomson Houston Electric 
Company, was a visitor to the East last 
week. 

Stephen E. Barton and R. F. Ross were 
visitors from the Hub last week, and were 
privileged to witness the Western Union 
fire from their rooms in the Astor House. 

Hon. J. G. Slonecker, of Topeka, Kan., 
the moving spirit of the Topeka Rapid 
Transit Company, is visiting the East, 
where original package questions do not vex 
his mind. 

Superintendent W. J. Cole, of the Southern 
Bell Telephone Company, came in from 
Atlanta, Ga., last week, and is spending a 
few —- in New York looking into under- 
ground matters, 

While E. H. Johnson, president of the 
Interior Conduit Company, of New York, 
and his wife were being driven to the depot 
at Greenwich, Conn., one day last week, the 
horse ran away. Mrs. Johnson was badly 
hurt and the coachman was fatally injured. 

Mr. C. L. Olds, of Fort Wayne, Ind., 
manager of the Star Iron Tower Company, 
of that city, was a visitor in New York last 
week. The tower work in electric lighting 
is again on the increase, the height of the 
towers running from 100 to 150 feet, instead 
of 250 feet, as in the early days of tower 
lighting. 


The Opinion of a Cold Water Expert. 
More deaths occur from cold water every 


Summer than from electricity all the year 
round.—Frank Ridlon. 








It Burns Their Noses. 

Electricity is offered to the lion tamer in 
the form of a light wand with an insulating 
grip for the hand, connected by a flexible 
wire with a battery uf which the power can 
be varied at will. An experiment with this 
form of applied science is said to have been 
successfully made. 





The Edison Convention. 

The annual convention of the Association 
of Edison Illuminating Companies will be 
held on some convenient day in September 
to be hereafter announced. The meetings 
of the cunvention will be held at the West 
Hotel, Minneapolis, Minn. This will afford 
the members of the association an opportun- 
ity to attend the Minneapolis Industrial Ex- 
position, which opens August 27th and 
continues during September. 





The Westinghouse Electric Company’s 
Railway Work. 


The first electrical equipment turned out 

by the Westinghouse Electric and Manufac- 
turing Company was put in operation on 
the Pleasant Valley road, Pittsburgh, Pa., 
on July 4th, and has been in daily operation 
ever since without a hitch of any kind. 
' The motors heretofore made for street 
railway purposes have required the use of 
wrought iron pole pieces. The motor made 
by the Westinghouse Company, however, 
does not require wrought iron pole pieces. 
Its principal part is'a strong and rigid cast 
iron frame which carries the bearings and 
pole pieces. The gear wheels and pinions 
have broader faces than those heretofore 
made ; in fact, everything about the appa- 
ratus indicates strength and reliability. The 
caps for the bearings and the pole pieces are 
arranged so that the armatures, coils and 
field magnets can be conveniently removed 
for the purpose of repairs, and there is used 
an electric governing apparatus of novel 
construction which seems to possess advan- 
tages over all forms heretofore tried. 

‘0 protect the gears from rapid wear and 
to deaden the sound, it is proposed to sur- 
round the gear wheels by a cast iron dust- 
proof box, which will contain a sufficient 
amount of oil to keep the teeth of the gears 
constantly lubricated. This lubrication will 
lessen the friction and the noise, and the 
box which will surround the gears will so 
far deaden the sound as to make it unobjec- 
tionable. Street railway officials generally 
are expressing the hope that some way may 
be found for transmitting the motion from 
the motor to the car axle without the use of 
gear wheels, for the reason that they are not 
only troublesome on account of the noise, 
but because the rapid wear involves heavy 


expenses for repairs. 





ANOTHER FROM OUR WASHINGTON 
CORRESPONDENT. 





HE VISITS FORT WAYNE AND FINDS MANY 
ELECTRICAL MATTERS OF INTEREST IN 
THAT PROGRESSIVE CITY. 





FORT WAYNE, IND. 


This is a Very Busy City, and one of the 
busiest establishments in it is the factory 
known, officially, as the headquarters of the 
Fort Wayne Electric Company, but which 
is best known to many readers of the Review 
as the place where McDonald and Slattery, 
and their associates, have originated and 
prepared for public use so many valuable 
inventions. The signs of the times are that 
an additional number of important inventions 
will soon be brought out by these gentle- 
men, but, as it is not their custom to make 
premature announcements, details are omit- 
ted here. Storage batteries and alternating 
current motors ure receiving a good deal of 
attention just now. Mr. McDonald is ab- 


sent securing contracts for new lighting 
stations, and Mr. Slattery is also out of the 
city engaged in making some special experi- 
ments. Meanwhile, the business goes for- 
ward under the direction of Mr. Chas. B. 
Fitch, the superintendent, and Chas. 8. 
Hilton, the master mechanic. In the various 
departments of the factory, 8300 employés 
are hard at work on new apparatus required 
to fill orders already on file. One of the 
noticeable things under way is the immense 
alternating dynumos designed to supply 3,000 
sixteen candle-power lamps each. A num- 
ber of these are nearly completed, and pre- 
liminary tests indicate that they will exceed 
the estunated capacity by at least 500 lamps. 
The excellent facilities for the manufacture 
of smaller as well as larger machinery, as 
shown by the superior finish of the various 
testing and measuring apparatus which can 
properly be called instruments of precision, 
are clearly shown. The company has just 
clused a contract for the construction of a 
new building, 50 by 150 feet, three stories 
high, to be completed in 90 days. This will 
be used in place of the Brooklyn factory, 
which is to be transferred to this city. The 
company is now reconstiucting the plant of 
the Louisiana Electric Light Company, at 
New Orleans. The station is being re- 
modeled and enlarged, and will be equipped 
with the new Wood arc light und the Slat- 
tery alternating machinery. It will have 
five of the Slattery 3,000-light dynamos and, 
when completed, will be the largest central 
station in the country. Very large orders 
are being filled for Detroit and St. Louis. 
The Electrical Directory for 1890 will be 
issued in September. The Star Iron Tower 
Company’s editor expected to_have it ready 
for distribution by time of the National Elec- 
tric Light Association’s meeting, in August, 
but the great increase in electrical industries 
during the past year, and the consequent 
large addition to the work have rendered 
the delay unavvidable. The new volume 
will contain the addresses of three times as 
many sireet railroad companies and nearly 
twice as many lighting companies as the 
directory for 1889 did. It will show an 
extraordinary increase in the use of alter- 
nating current incandescent lighting from 
central stations, as compared with the use 
of low tension direct current systems. Data 
gollected for the directory also show that, 
éspecially in the New England States, the 
vusiness of consolidating gas and electric 
ilumivating companies has made great 
advances during the year, and that while 
the use of gas for illuminating purposes has 
fallen off, the loss has been more than made 
up by the quantity used for heating. The 
publishers have decided not to print the re- 
port of the proceedings of the convention 
this year, but instead of this will give 
formule and special information of interest 
to central station managers and superintend- 
ents. : i 
The Local Lighting Company is preparing 
to equip its station wih the Fort Wayne 
Company’s Wood dynamos, to replace the 
Jenney ¢niichines, which bave been in use 
for a number of years. The arrangement 
for lighting the city by means of single arc 
lamps distributed about the principal streets, 
and tower lights for the suburbs, has proved 
very satisfactory, and is being gradually ex- 
tended. 3 
The Street Railway Company, which is 
operating 10 miles of road, is convinced 
that electricity is the only suitable power 
for its use, and would dispense with horses 
without delay were it not tor legal obstacles. 
The State courts have decided that the act 
authorizing the incorporation of street car 
companies permits the use of horse power 
only, and until the law is changed nothing 
will be done. It is understood that the leg- 
islature, at the coming session, will amend 
the law so as to allow. street railways to be 
operated by electricity or cable. G. C, M. 
Fort Wayne, Ind., July 9, 1890, 
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«*, There are 1,400 telephones in use in 
Grand Rapids, about one to every 50 in- 
habitants. 


»*, Tie badness of the telephone service 
in London educes an instructive comment 
from our esteemed contemporary, the St. 
James’ Gazette: ‘‘There is one change, 
however, which would not improve the serv- 
ice, and that is for the government to take 
it over. The telephone would at once be- 
come stationary, like the telegraph.” This 
scarcely affords much argument for making 
the change suggested here in this country.— 
New York Sun. 





~_>- 

The Rotation of the Plane of Polari- 
zation as a Measure of Current. 
In 1851, Wiedemann discovered that if a 

tube containing bisulphide of carbon is sur- 
rounded with a wire carrying a current, the 
rotation of the plave of polarization is 
exactly proportional to the strength of the 
current. Starting from this point, M. 
d’Arsonval has devised a very simple ar- 
rangement for measuring currents and test- 
ing the accuracy of ammeters. In the ap- 
paratus recently shown to the Société de 
Physique. a coil of wire was wrapped round 
an ordinary saccharimeter tube containing 
pure water or bisulphide of carbon. The 
E. M. F. of a single Leclanche cell will 
cause a rotation of oue degree. The apparatus 
can be made as sensitive as one pleases, 
since for a given current the sensibility 
depends simply upon the number of convo- 
lutions of the coil.—Londun Electrician. 


The Paillard Non-Magnetic Watch 
Company. 

The above company is now located in the 
new Corbin building, corner of Broadway 
and John street, New York. Mr. W. W. 
Hammond, secretary of the Peoria Watch 
Company, is president of the company ; 
Mr. Chas. P. Bruch, secretary and treasurer, 
and Mr. A. C. Smith, general selling agent. 
The announcement sent out, part of which 
appears below, shows that the new company 
appreciates the value of this important in- 
vention, and we predict the time will soon 
come when the electrical worker who is 
without one of these watches will be hard to 
find. 

The company’s announcement is as fol- 
lows: 

‘* By order of the Supreme Court of the 
State of New York, the Non-Magnetic 
Watch Company of America was dissolved 
and a receiver appointed to liquidate its 
affairs. As is well known to the trade, that 
company had, at the expenditure of many 
hundreds of thousands of dollars, organized, 
and equipped factories for the manufacture 
of watches and watch movements contain- 
ing the inventions of Paillard; these watches 
have obtained so high a reputation among 
the trade that no reference to them is deemed 
necessary. Upon the abandonment of its 
business by the Non-Magnetic Watch Com- 
pany of Amertca, for reasons which are of 
no general interest except that they are in 
no way connected with the success of said 
inventions, the Paillard Non- Magnetic 
Watch Company was organized under the 
laws of the State of Illinois for the purpose 
of continuing the manufacture and sale of 
non-magnetic watches containing Paillard’s 
inventions. This company has purchased 
from the manufacturers the movements in 
process of manufacture at the time of the 
suspension of the Non-Magnetic Watch 
Company of America, and has acquired the 
mannfacturing facilities formerly possessed 
by that company. The movements to be 
placed upon the market by the Paillard 
Non-Magnetic Watch Company will be 
manufactured by the same factories, contain 
the same inventions and be practically the 
same as those heretofore sold by the Non- 
Magnetic Watch Company of America, 
New grades will be added from time to time 
as required, 

«‘The Paillard Non-Magnetic Watch Com- 
pany are licensees under the Paillard patents 
and no other organization possesses the 
right to use them. The factories having 
passed through the experimental stage, all 
movements sold by this company will be of 
the newest models and contain the latest 
improvements. Every movement is war- 
ranted and prices guaranteed.” 








A LETTER FROM MEXICO. 


LIFE IN THE MEXICAN CAPITAL, AS SEEN BY 
A FORMER NEW YORK TELEPHONIST 
—THE PECULIARITIES OF 
** CENTRAL,” 








All the heights and depths of Mexican 
life—especially the latter—have been mine, 
and I can give you some information which 
I hope will prove interesting. There are 
not many giddy heights of intoxicating en- 
jovment of life to be realized in Mexico, 
though I would not have you think I am 
only longing for the time to be mine when 1 
shall return to the United States. I should 
like to go back, for I confess your country 
cannot be compared to this for pleasant 
privileges and experiences so dreadfully 
lacking here. The city is very nice to live 
in, but one misses tbat stimulating effect 
which association with advanced people 
brings with it, and the many sources of 
pleasure and profit which Northern civiliza- 
tion has following in its wake. The social 
pleasures of the city amount to nothing. 
The English speaking people, some of them, 
are very nice, but many of them do not 
amount to a great deal. If one would not 
mind the absence of congenial and elevating 
association very much, one would like 
Mexico, but the people are behind the aver- 
age gentecl householders of Brooklyn or 
New York in intellectuality and refinement, 
with all their nice little considerations. 
There may be some exceptions, of course, 
but their influence is in the minority and 
not greatly felt. I may change my mind on 
this after I have been here for some time, 
but I doubt it. I have been here some four 
months under the most favorable opportu- 
nities for enjoying all that is going on, and 
really the whole thing has amounted to but 
little. We have no good preachers, no lec- 
tures, no theatrical efforis, no concerts, no 
newspapers, and yet many people like 
Mexico. Of course, we have apologies for 
all these, but they are fourth rate compared 
with yours, and only make one weary. To 
an aspiring mind and a nature for intel- 
lectual feasts, thiscountry is a Sahara. If one 
has not these better tendencies, he can settle 
down into a quiet, easy going, indefinite 
existence and feel that the conditions of the 
country, its charming climate, its lazy, 
peculiar people are interesting and pleasirg, 
and there stop. And that is about all many 
of the people do here. Simply enjoy them- 
selves—a sort of bodily enjoyment—and 
nothing more. It is easy to live here. 
Nature is lavish in her goodness regarding 
products and happy blue skies, and one can 
quickly settle into a careless, independent, 
don’t care condition, thatis terribly opposed 
to the advancement and benefit of the higher 
side of life. The northern steel of high and 
quickening civilization has not yet pierced 
the Mexican spirit, and will not for many 
years. You will think me starting in rather 
philosophically, but, nevertheless, these 
things force themselveson one. The people, 
that is the better class, have not that ability 
nor facilities to entertain to such a perfect 
degree as can be done in the North. 

I have become acquainted with the people 
and their customs and so on, and feel quite 
at home, but, just the same, I often have a 
longing for the old life. I have my own 
little Mexican pony, and every morning at 6, 
go out for a canter of two hours. He is a 
splendid fellow, perfectly trained, reliable, 
and can pass anything on the Paseo racing. 
This morning I enjoyed a most delightful 
ride, going out on one of the many beautiful 
drives which the city has, far into the Valley, 
which is now so verdant as the rains begin. 
I did not let any grass nor anything else 
grow under the horse’s feet, but fairly flew 
through space. It is simply charming to 
obtain a perfect view of the Valley. The 
other Sunday, several of us climbed the 
many winding steps of the ponderous old 
Aztec cathedral, to see this view, and were 
not disappointed. 

All about were lofty mountains encircled 
with that ‘‘ purple etheral air” poets love 
to rhyme about; to the northeast some 
40 or 50 miles distant rise in startling dis- 
tinctness the volcano Popocateptl, 17,500 





feet high, and its companion, about 17,000 
feet high, Ixtlacihuatl, meaning ‘* Woman 
in white,”—it might mean almost anything 
toa foreigner’s mind, I guess, if he attempted 
to pronounce it properly. Both of their 
summits are gloriously crowned with ice 
and snow, reflecting always strongly the 
sunshine, of which latter we have little ces- 
sation. To the southwest is Chapultepec, 
where the present President of the Republic 
resides five months during the year. Around 
the castle are most beautiful grounds, com- 
prising a profuse display of flowers, several 
fine monuments to the ceparted valiant 
soldiers, and a most enchanting grove with 
immense cedar trees always in green foliage, 
from which is hanging that picturesque and 
fascinating Spanish moss. To the north, 
Guadalupe, with its church cut almost in the 
solid rock of the mountain and its figure of 
a ship formed from the same hard material, 


a monument of the thankfulness of a party 
for the safe delivery from a terrific storm 
while they were voyaging on the ocean, 
during which they vowed to have such an 
erection as an enduring symbol of their 
gratitude to Deity. At least, that is the 
way the legend runs, according to my in- 
formation, which, at the best, is somewhat 
unsatisfactory. Lake T’excoco follows next, 
its surface of some eight miles by three 
glistening with diamond ripples as the sun- 
light catches the dancing wavelets and be- 
stows a kiss of silver brightness. (Please 
credit me with this at extra editorial rates.) 
While the eye is reaching out for points of 
distant interest, it is pleasantly supported 
and relieved by the peaceful, quiet life and 
scenes in the Valley proper—the city with its 
leisurely moving citizens; drivers of drays 
and strect cars with as leisurely moving mules 
attached ; the quaint architecture through- 
out of heavy piled domes and rounded but- 
tresses, of churches, blackened with age; 
the even, almost monotonous, rows of gray, 
heavy stoned buildings, some with flat roofs 
sporting a flower bed or two, and little 
Mexican children tumbling about; around 
the city the small villages of Tacubaya, 
Mizcoac, San Angel, and the whole country 
liberally dotted with knolls of tropical trees 
and cactus plants and covered with green 
grass. This is all very beautiful, and few 
can gaze upon it except in a spirit of delight- 
ful contemplation. 

The climate is simply charming, and all 
that one could wish. The altitude being 
some 7,500 feet above the sea, we are assured 
of a light, clear air, quite exhilarating to 
breathe, a temperature never so warm as to 
cause much perspiration nor so cool as to 
make an overcoat indispensable except, per- 
haps, in the early morning and late evening, 
when the thermometer descends 15 or 20 
degrees. At these times, the lower class of 
natives go about with a blanket wrapped 
about their bodies, a portion of which is 
made to cover their mouths, to keep out any 
bad airs that may be prowling about to lib- 
erate the Mexican soul for a flight into 
regions of bliss. There is not much sense in 
their doing this, in my opinion, if they 
would only breathe through the channel that 
the Creator gave them for that purpose, 
namely, their nostrils, and not through their 
mouths. 
and flowers, indeed, the air is redolent all 
the time with the sweet exhalations from 
the latter. A bunch of the most exquisite 
selections can be purchased for 12, 20 and 
25 cents, which could not be obtained up 
North for many times those amounts. 

The lower classes are the dirtiest, most 
degraded specimens of humanity that cer- 
tainly can be found. Most of them, men 
and women, go about with portions of their 
bodies entirely exposed, reeking with dirt, 
which would require many applications 
of hot water and Castile soap to dispel. The 
men are simply beasts of burden, carrying 
loads like pianos, trunks, packing cases and 
so on, on their backs and heads with a sub- 
missive indifference. The women also can 
carry their share of burdens as well, 
although one does not see them doing it so 
much in the city as they do in the country. 
They carry their children tied about them 
in alight shawl, either on their breasts or 
backs. Pulqueis the national drink. This 
is the juice extracted by suction from the 
Maguey plant, something similar to our 
century plant, which is put into vats for 
one or two days and allowed to ferment, 
when it is ready to use. It is barreled up 
and distributed about in pig skins (think of 
it) to the different pulque shops. The skin 
of the pig is taken off whole and sewed up, 
and it is an amusing sight to see a couple of 
these skins with the four legs sticking out, 
filled with pulque thrown across the back of 
a mule or burro. It is of a sour taste, not 
altogether pleasant at first, but rather satis- 
fying when one is really thirsty. One can 
become intoxicated by drinking two or three 
bottles of it, but its influence is more soporific 
than stimulating. After imbibing to any 
extent the men are the most dutiful of hus- 


We have an abundance of fruit. 





bands, meek and affectionate if at home, or 
if on the street they find a snug place in 
some alley or doorway and drop off to sleep 
to dream of Mexican sweethearts and pig 
skins. Indeed, these- people can sleep uny 
place. One frequently sees them with their 
backs close to some wall indulging in a nap 
with their heads on their breasts. 

We have plenty of street cars, indeed 
Mexico is favored in this respect, and the 
lines are not confined to the city alone, but 
reach far out into the Valley many miles. 
The fares are very reasonable. ‘lhe cars 
are drawn by mules, the drivers blowing a 
tin horn instead of a whistle to warn pedes- 
trians. These horns emit perfectly hideous 
sounds. Smoking is allowed in all the 
cars, no matter whether ladies are occu- 
pants or not. In fact, smoking is in- 
dulged in every where here except in 
churches, the ladies apparently not minding 
the nuisance at‘all. If one goes out toa 
reception, ball or simply calling evenings, 
he need feel no compunction whatever in 
drawing his cigar or cigarette out and filling 
the room with smoke. ‘There are also 
funeral cars, somewhat smaller than the 
passenger ones. with a canopy top and raised 
dais for the coflin to be placed upon. These 
go through the street along several routes to 
the several cemeteries, the coftin often em- 
banked with flowers, and passenger cars 
following with friends of the deceased. The 
more one wishes to pay for display, the 
finer car and more horses he will have. 
Funerals are not conducted in any other way 
except by car. unless the poor peon packs 
the coffin, and his own child therein, on his 
back and carries it out to the cemetery, 
which one sometimes sees. 

The better class of people are very nice, 
polite and genteel, and very affectionate in 
their greetings and partings. Hand-shaking 
is indulged in on the slightest pretext. A 
Mexican will shake hands when the cold 
blooded northerner would consider a nod of 
his head scarcely necessary. When the men 
meet in the street they generally bug and 
pat each other on the back; when the 
women meet they kiss each other cn either 
side of the face. ‘‘ Adios,” meaning goodby, 
is exchanged as one person passes an ac- 
quaintance without stopping. There are 
some beautiful daughters about the city, 
but they kalsomine their faces to an alarm- 
ing degree. and would, therefore, run to 
ruin in a rain storm. Their eyes are wonder- 
fully expressive and liquid like and, on the 
whule, a picture pleasant to look upon. 

THE TELEPHONE EXCHANGE. 

I am sorry I am not in a position to give 
you something of interest regarding tele- 
phonic enterprise here, but I have been post- 
poning my intended visit to the general 
manager of the company, and I know but 
litle of the inside workings of the company. 
The service is wretched, but, to a certain 
extent, the subscribers are to blame for this, 
as usual. Still the company might make 
many suggestious to its patrons that would 
materially improve communication. It isa 
dreadful bother to have proper connection 
completed. First, you ring for ‘‘ Central,” 
and hang up the receiver to wait for a reply 
ring from the operator, which is frequently 
very late in coming. When connection is 
completed, there is a ringing of magneto 
bells just bewildering. 1 imagine the oper- 
alor rings to first caller to inform him her 
duty is performed, when he rings to his 
communicant to prepare for something, who 
in turn rings back to let it come. If ** Cen- 
tral” is busy on first calling, and one per- 
sists in ringing for it, the probability is the 
operator will cut off the subscriber until 
sbe is ready, and he can turn the crank as 
much as he wishes without a sound from 
the bells. The company issues a plain book 
containing a list of subscribers, with their 
respective numbers, and is not so magnan- 
imous as the New York and New Jersey and 
other United States companies, in giving 
instructionsand making valuable and helpful 
little suggestions. The numbers in the list 
run as high as 1,050, which I take it for 
granted represents total exchange subscrib- 
ers. There is no underground conduits or 
anything of that sort, though some of the 
Spanish papers are urging underground con- 
struction. But this is unnecessary, as the 
streets do not present a very bristling 
appearance with the poles, and it will be 
some time, if any, before underground work 
will have to be done. The electric light 
wires do not give much trouble, and induc- 
tion from this source is about nothing. 

Mexico, June 29, 1890. Ww. 


Mr. Villard as an Electrical Prophet. 
(From the N. Y. Sun.] 

Mr. Villard, the other day, expressed 
very positively the opinion that great dis- 
coveries in electricity are at hand. In fact, 
he expressed this idea as absolutely as if the 
discoveries were already known to. him. 
In five years, he said, there will not be a 
steam locomotive on any railway in the 
United States, and every kind of machinery 
will be driven by electricity. 
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BURNED OUT. 





THE BIG WESTERN UNION BUILDING ON 
BROADWAY VISITED BY A DE- 
STRUCTIVE FIRE. 





The three upper floors of the Western 
Union Telegraph Company’s building, at 195 
Broadway, New York city, were completely 
destroyed “by fire at seven o’clock in the 
morning of July 18th. The fire started in 
the distributing room on the sixth floor and 
rapidly spread to the fifth and seventh 
floors. About 50 operators were in the 
buildingatthetime. Allof these, except four 
men and three women, who were in the 
restaurant on the seventh floor, made their 
way safely out of the building before escape 
was cut off. 

The seven mentioned took refuge on the 
balcony surrounding the tower which rises 
from the Broadway front of the building. 
Their situation was of great peril, as the 
flames were making quick approaches to 
the tower. A ladder was finally raised by 
the firemen, but fell 50 feet short of the bal- 
cony. A fireman climbed to the top of the 
ladder and tossed one of the girls a rope, 
which she made fast to the balcony. Two 
firemen then went up the rope, hand over 
hand, and let down the seven prisoners. 
Had the fire occurred a few minutes later, 
700 operators would have had great trouble 
in getting out. 

Every instrument and wire in the build- 
ing was rendered useless, and it will be some 
days before business can be resumed, even in 
a temporary manner. 

— * <- e—___— 
The “ Yorktown’s” Plates. 


The United States man-of-war ‘‘ York- 
town,” ‘‘ the prettiest cruiser afloat,” is in 
the Brooklyn Navy Yard dry dock to have 
some of her steel plates repaired. Several 
of them are badly pitted. Alliron and steel 
vessels are subject to pitting, but the troub- 
lesome part of it is that the cause is not 
certainly known. It is generally attributed 
either to corrosion or galvanic action. The 
majority of experts are now inclined to 
think the latter cause is the true one. The 
‘‘ Yorktown” has a large block of zinc on 
each of the propeller shafts. They were 


any kind, a dozen men hoisting the heavy 
poles into place by means of long pikes. 
The work will be continued at night until 
completion, and then Essex street will be 
the best pole-ornamented avenue in this 
county. But if the poles are large and 
close and unsightly, they are at least better 
than if each electric concern had little poles 





Interior Insulation. 


There is just being issued by the Interior 
Conduit and Insulation Company, a new 
catalogue and price list, and from an advance 
copy we take the illustrations on this page. 
The first shows the method of destribution 
employed and the second the ‘‘ crib” used 
in connection with the first. 


The Interior 
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of its own. All the wires which run on 
the street will now be strung on these poles, 
which are amply strong for a heavy mesh 
of wires. 





——— -<—>e 
James W. Queen. 


On July 12, Mr. James W. Queen, the 
well-known optician and instrument maker, 
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Conduit and Insulation Company state that 
they have demonstrated by experience that 
electric light wiring can only be done eco- 
nomically and effectively, by the establish- 
ment of centers of distribution wherefrom 
to radiate all minor branch circuits, and 
this system has been modeled in its entirety 
upon this plan. For mains and feeders the 
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placed there with the idea of saving the iron 
hull from the action of the galvanic cur- 
rents, 
New Poles in Salem, Mass. 

About seven store keepers might have 
been heard uttering about seven execra- 
tions apiece as they came to business this 
morning, says the Salem News, and dis- 
covered that during the night a 50-foot pole 
had grown up in the sidewalk in front of 
their respective places of business. They 
were put up last night by the street railway 
people, the electric lighting company fur- 
nishing the poles. A gang of men began 
work at 7 o’clock in the evening and at 
6.80 the next morning, the job was done. 
The poles were erected without derricks of 
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of Philadelphia, died at Cresson Springs, Pa. 

He was born in Philadelphia, in 1813, and 
after receiving his education, he entered the 
employ of the McAllisters, the opticians, 
with whom he remained for a number of 
years, being finally admitted to the firm. 

Mr. Queen subsequently withdrew from 
the firm, and started the firm of James W. 
Queen & Company, which has obtained 
celebrity throughout the world, because of 
its electrical supplies and delicate apparatus. 
The deceased was married, in 1845, to Miss 
Abbie 8. Dickey, who survives him. In 
1868 he retired from active business, and 
since that time has been living quietly at 
No. 1204 Spruce street. He had been spend- 
ing a week at Cressonin the hope of improv- 
ing his rapidly failing health. 





company advise a separate tube for each 
conductor, in which a rigid wire with either 
underwriters’ or weatherproof insulation 
may be employed, but for branches the 
special flexible twin conductor, with both 
conductors in one tube they claim should 
always be used.. It is easily seen from the 
cut of the house that by employing as many 
risers as possible that long lateral runs, 
which are objectionable, are thereby avoided. 
We are pleased to notice the invention of 
many new and useful appliances which 
greatly facilitate and reduce the expense of 
the installation of this admirable system of 
electric wiring. 


The Country Club, of Cincinnati, 
intends:to buy special cars for the use of 
members traveling on the electric railway 
running from the city to the club house, 
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.... The Western Union Telegraph Com- 
pany will commence the work of running a 
telegraph line between Fort Madison and 
Des Moines, Ia., just as soon as the material 
can be had, the contract having been closed 
for the same. 


..-. The Thomson-Houston Company has 
shipped the machinery for the plant at tbe 
Castle Gate Mine, Utah, and will have it 
running next month. The station will be 
located near the mine, and is calculated to 
operate its entire equipment. 


..-. The Halifax and Bermuda news- 
papers exchanged messages the o!ber even- 
ing congratulating each other on the com- 
pletion of the cable connecting Bermuda 
with Canada and the werld. The cable is 
working in a very satisfactory manner. 

... The Pacific Postal Telegraph Com- 
pany has commenced the construction of 
lines of telegraph from Port Townsend to 
Olympia, Wash. Theline from Port Town- 
send to Olympia is to be tapped at Tenino, 
thus giving Tacoma additional wires to 
Olympia and direct wires to Port Townsend. 


.... Theoperation of the Desant Electric 
Company’s audible bluck signal system was 
exhibited in New York last week. The 
apparatus automatically rings a bell or blows 
a whistle in the cab of an engine entering a 
block that is occupied by another train. 
The noise continues until] the train ahead 
leaves the block. The signal can be used in 
connection with a visual block signal, and 
provides an additional safeguard against rear 
collisions. 

.... Every telegraph wire on the Union 
Pacific Railway was down last week near 
Sydney, Neb., and all communication by 
wire with the Pacific coast by this route was 
severed from daylight until late in the after- 
noon. Anumber of cowboys, who had been 
carousing around Sydney all Wednesday 
night, rode a few miles out of town in the 
morning, and set up a target against a tele- 
graph pole. After shooting at it for awhile, 
they turned their attention to the insulators 
and wires, and desisted only when they had 
knocked off every insulator and cut every 
wire with their bullets. The Western 
Union Company sent repairers to the scene, 
but it took them. all day to repair the dam- 
age. 

.... A recent issue of the Scranton, Pa., 
Truth highly compliments the local manage- 
ment of the telegraph service. It says: 
‘‘ Superintendent Richard O’Brien, of the 
Western Union, and Manager Rigdon, of 
the Postal, may be complimented for their 
good work in this direction, and though 
many thousand words were sent over the 
wires, the complement could be easily 
doubled without disturbance of the general 
traffic. To know that about 400 columns 
of matter were sent over the wires in all 
directions during the sessions of the conven- 
tion is a feat that our telegraphers may well 
plume themselves over, and Scranton may 
join in the felicitation. This is simply an 
illustration of the old saw, ‘ Where there is 
a will there is a way.’ The managers of 
our telegraphic service managed well.” 

———e 2 e_—_ 
Steno-Telegraphic System. 

A steno-telegraphic system was tried for 
the first time in the Chamber of Deputies, 
at Paris, France, recently. It is the inven- 
tion of Cassagner, a civil engineer. The 
instrument makes possible the transmission 
of short or long hand reports of speeches 
any distance, as they come from the desk of 
the writer, ata much greater speed than has 
ever been reached. By this system, 25,000 
words were transmitted to Brussels, 18,000 
to Lyons and 15,000 to Marseilles. Therate 
was 180 to 200 words a minute, while only 
100 to 120 words are ordinarily sent in the 
same time, 
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* * Westfield. Mass., citizens are expected 
this week to pledge $25,000 for an electric 
street railway. 

* * The Sedalia, Miss.. Electric Railway 
Company started its cars regularly the latter 
part of last week. 

* * The motors and equipments for 12 
cars of the Naumkeag Street Railway Com- 
pany have been received at Salem, Mass. 
The cars will be running August 1st. 


* * The Newton Electric Street Railway 
Company, made its connection with its 
power plant in Waltham last week, and ex- 
pecis now to get its line into full operation 
this week. 

* * The electric railroad between Victoria 
and Esquimault, B.C., is expected to be 
in operation by September 1. Trucks of 
30 horse-power, of the Thomson-Houston 
system, are to be used, promising a rate of 
2) miles an hour for the distance, five miles. 

* * They have eight and a half miles of 
electric street railway in Paducah, and they 
say it gives the city a more metropolitan 
appearance than anything else ever could. 
When Cairo’s electric railways are all in we 
will have about ten milesin all.—Cazro, Ji., 
Bulletin. 


* * W.S. Warfield and the First National 
Bank of Quincy, Ill., have secured control 
and ownership of the Quincy Street Rail- 
way Company, together with the franchise 
recently granted to George F. Work, the 
Philadelphia bank manipulator, by the city. 
An electric system of street cars will at once 
be put in. 

* * It is now proposed to build an elec- 
tric railroad from Brockton to North 
Easton, Mass., and as there is no question 
but what such a road, if built, would re- 
ceive liberal patronage, it is reflected that 
the project will materialize in a short time. 
An electric railroad could cover the distance 
in twenty minutes or less. 

* * The recent remarks of Henry Villard, 
that within a few years all railroads in the 
United States would be operated by clec- 
tricity, was probably based upon bis know]l- 
edge of storage batteries. We understand 
that Mr. Villard has been experimenting 
with storage batteries for, some years, and 
that he has one with which he has been per- 
fectly well satisfied for more than a year.— 
Boston News Letter. 


* * The West End Street Railway Com- 
pany is building an enormous chimney at 
its central power station on Albany street, 
Boston; it will be built wholly of brick. The 
core will be plumb, and its inside diameter, 
or the width ef the flue, will be 13 feet 8 
inches. The outer section, or shell, is 26 
feet 8 inches in diameter outside of the base, 
thence tapering to 17 feet 10 inches below 
the ornamental head, which, at the very 
top, will be 22 feet in diameter. It is cal- 
culated that the number of bricks in the 
shaft will be 1,123,099. The total weight 
of the structure, including the foundation, 
will be 5,774.14 tons. 


** The Brooklyn City and Newtown 
Railroad Company has filed a mortgage of 
all its franchises and property to the Mer- 
cantile ‘Trust Company, of New York, as 
trustees. The amount of the mortgage is 
not to exceed $2,000,000, in 2,000 first 
mortgage bonds of $1,000 each. ‘The bonds 
will draw five per cent. interest. The rail- 
road company is to hold $960,000 worth of 
bonds to pay off outstanding mortgages. 
The other bonds are for the purpose of in- 
troducing steam or electricity in the place 
of horse power. The mortgage is signed by 


John W. Partridge, president, and Duncan 
B. Cameron, secretary, for the road, and 
Loais Fitzgerald, president, and Henry C. 
Deming, secretary, for the trust company. 





GENERAL ELECTRICAL NOTES. 
There are over 3,000 incandescent and 
350 arc lights in Pueblo, Col. 


Anaconda, over in Montana, is going to 
establish an electric lighting plant. 


The Des Moines, Iowa, Suburban Railway 
Company is building a $20,000 electric 
power house. 

The Newark Electric Light and Power 


Company, declared its quarterly dividend 
of 144 per cent last week. 


A company has been formed in Wau 


kegan, Ill., to manufacture the Norton 
Electrical Bootblacking Machine, a nickel- 
in-the-slot contrivance. 


The electric light company, of Ionia, 
Mich., has ordered a 1,300-light automatic 
incandescent motor, in order to supply the 
increased demand upon their power circuits. 


The Brush Electric Company and the 
California Electric Light Company last 
week filed a bill of complaint in the United 
States Circuit Court against the Electric 
Improvement Company, of San Francisco, 
alleging an infringement of patents on elec- 
tric light fixtures and praying for an injunc- 
tion with damages. 


Erie Telephone Company’s net in- 
crease of earnings for April and May of this 
year, exceed the same two months of last 
year $13,000, and the first two months of 
this year (January and February) $3,000. 
The net increase of subsciibers for June 
was 124, making a net gain for the first 
quarter of the new fiscal year of 417. 


At a meeting in Baltimore, last w ek, 
of the Brush Electric Light Company, of 
that city, the following directors were 
elected: James 8. Humbird, of Pittsburgh, 
president; Dr. William Whitridge, vice- 
president; Summerfield Baldwin, Edgar G. 
Miller, D. J. Foley, Francis E. Waters, G. 
W. Hebard, James E. Hooper and Lloyd 
L. Jackson. 


Injunctions were ordered by Judge 
Coxe, of the United States Court, at Utica, 
N. Y., last week, in the cases of the Amer- 
ican Bell Telephone Company against Aus- 
tin Devoe, of Auburn, and W. H. Robinson, 
of Syracuse. The actions are brought for 
alleged infringement on the Bell patents. 
F. P. Fish, of Boston, made the motion 
for the plaintiff. 


The work of putting the city wires 
underground has been temporarily sus- 
pended in Minneapolis. This is necessitated 
by the fact that the Brush Electric Light 
Company will soon begin the construction 
of about 17 manholes in the central part of 
the city, and if the city wires were put 
down now some of them would be disturbed 
by the Brush people. 


The annual meeting of the stockholders 
of the Connecticut Electric Company was 
held last week, at Waterbury, Conn., and 
directors elected as follows: D. 8. Plume, 
E. T. Turner, J. R. Smith, G. W. Beach, 
D. B. Hamilton, A. M. Young and C. M. 
Platt. This board afterward elected officers: 
President, David 8. Plume; treasurer, E. T. 
Turner; secretary, A. M. Young. 


A number of Philadelphia capitalists 
have been in Amsterdam, N. Y., for the 
past few days for the purpose of negotiating 
for the purchase of the Amsterdam Street 
Railroad, with the intention of converting it 
into anelectric road. The contract has been 
drawn up and one of the committee has 
gone tu Philadelphia to secure the signature 
of his company. The construction of the 
road will be begun very soon, 


The local stockholders of the Badger 
Illuminating Company, Milwaukee, for the 
Villard syndicate, which recently obtained 
control of the Edison and Badger electric 
plants, elected the following directors: John 
A. Hiusey, Clarence 8S. Brown, E. C. Wall 
and R. L. Jennings, of Milwaukee, and D. 
S. Wegg, of Chicago, president of the 
Chicago & Northern Pacific Railroad, com- 
prising the Wisconsin Central terminal lines 
at Chicago. Mr. Wegg will look particu- 
larly after the Villard interests, 





A Piece of Advice to the New York 
Steam Heating Company. 


BY DR. P. H. VAN DER WEYDE. 
To THe Epitor oF ELEecrricaL REVIEW: 

According to the statement of Manager 
Prentis, of the New York Steam Heating 
Company, as reported in the daily papers, 
the order of the Board of Health that their 
steam should be turned off wasa great sur- 
prise to him. It isan equally great surprise 
to the public to be informed by him that 
this shutting off would involve the luss of 
motive power which the company furnishes 
to over 500 customers who run elevators, 
printing presses and many other kinds of 
machines used by large and small establish- 
ments, and that thousands of men would be 
turned out of employment from the inability 
of many large manufacturers to run without 
the motive power furnished by the New 
York Steam Heating Company. 

It is, indeed, a revelation that the main 
business of the New York Steam Heating 
Company appears to be not the furnishing 
of steam heat but to supply motive power 
to steam engines, and, this being the case, 
I take the liberty to give them, respectfully, 
a reminder of what their experience of sev 
eral years in the business must have demon- 
strated to them, that the transmission of 
power to a distance by means of live steam 
(notwithstanding it is a great improvement 
over belting and shafting, which is only 
practical for small distances) is an exceed- 
ingly uneconomical and impractical method, 
for the following reasons : 

1st. The unavoidable losses of heat, even 
in spite of the best known and most care- 
fully applied packing, necessitates a plant 
of most colossal steam-boilers, and a conse- 
quent great consumption of fuel, a large 
percentage of which is wasted to heat the 
ground surrounding the steam ducts. This 
fact, by itself alone, is sufficient to condemn 
the enterprise, while those who lately bad 
charge of constructing the electric subways 
had a little experience of the enormity of 
the reckless waste of l.cat involved in such a 
system. 

2d. The difficulty of making the connec- 
tion at steam tubes perfectly tight, and 
keeping them so when subject to continual 
expansion and contraction by change of 
temperature, especially when placed com- 
paratively out of reach underground, and 
only accessible by expensive labor and 
expense, is very great. It caused the utter 
failure of the company who had commenced 
to supply the eastern half of lower New 
York, and became bankrupt in the very 
beginning of its career, by repeated blow- 
ups. It abandoned the enterprise after 
having erected expensive buildings, etc. 

8d. The present company who survived 
has now its turn in this respect for the 
simple reason that steam ducts as well as 
steam boilers are subject to deterioration, and 
need periodical inspections and reparations. 
Now thisisso very difficult aud expensive if it 
were applied to the underground steam ducts, 
as to be next toimpossible. It would involve 
the periodical] digging up of the streets, and 
of this the public has had enough thus far, 
and it is to be hoped the company has had 
enough also. They should consider that 
the combined heat and pressure in the pipes 
must exert a very deteriorating influence on 
the same, that the best pipesin 10 years 
must become old, whereby the soil saturated 
with gas leaks, etc., is another destructive 
factor. 

For all these reasons the company should 
not wait until overtaken by the fate of its 
sister company, which cannot much longer 
be avoided, short of a complete reconstruc- 
tion and renovation of the plant of all their 
tubes, which are at present pretty well 
worn out. The company should, therefore, 
abandon its defective system and substitute 
therefor the method of transmitting power 
by electric currents in place of steam, which 
during the last few years has been demon- 
strated to be perfectly practical, being not 
subject to any of the drawbacks enumerated 
above, and, therefore, is gaining ground 
everywhere. 

The advantages of electric power trans- 
mission over that of steam are : 





Ist. There are no losses of current during 
transmission, as, fortunately, we have insu- 
ated coverings for the conducting wires, 
which make such losses next to nothing 
when compared with the enormous loss of 
heat during transmission in the steam ducts. 

2d. All the loss is the resistance of the 
wire to the current, which in heavy wires is 
very small, and in any case far Jess than the 
resistance to the flow of steam by friction in 
the pipes, especially when elbows are en- 
countered, which are no impediments what- 
ever to the flow of clectric currents. 

3d. When we desire to overcome increased 
resistance in very long wires, we can gen- 
erate currents of high voltage, that means 
pressure, such as used for arc lights; for 
such high pressure currents the resistance of 
the conducting wire is less, while for high 
pressure steam the resistance by friction is 
greater in proportion to the pressure. 

4th. There is no difficulty in making tight 
connections in conducting wires, and no 
deterioration of the plant; as there is no 
destructible material buried, there are, 
therefore, never any leakages. 

5th. The ducts for electric currents are far 
less bulky than those for steam, and require 
only a small trench next to the curbstone, 
while those for steam are very bulky, re- 
quiring much space, far more labor and 
hard labor at that. 

6th. The difference between the two is 
especially striking when it is necessary to 
bring the steam or electric power to the 
uprer floors of buildings. The ascending 
steam ducts are quite expensive, and require 
the extra labor of a covering to guard 
against loss of heat. The electric wire, to 
the contrary, is strung in out of the way 
corners and already covered when pur- 
chased ; it may even be introduced through 
the window and over the roofs. 

7th. Asnow arranged, the steam generated 
under the boilers in the plant is sent off 
and distributed through a neighboring sec- 
tion of the city by pipes under the streets, 
and at the places of destination is made to 
act upon small steam engines; if, in place 
of this arrangement, the steam is made 
to act directly on a steam engine placed 
near the boilers, and this engine used to 
revolve one or more large dynamos, and in 
this way the steam power is transformed 
into electric energy, then sent off and dis- 
tributed through the neighboring section of 
the city by wires under or over ground, and 
made to act upon electric moters, a great 
economy would be the result, and all the 
objections removed which now are bringing 
the New York Steam Heating Company 
trouble. 

If they consult the signs of ‘the times, the 
advance made recently in electric trans- 
mission of power versus the now antiquated 
steam transmission, they will hasten to keep 
up with the progress of the age. They may 
probably even continue to furnish heat 
to those desiring it by means of electric 
radiators. The Electric Club'in New York 
has introduced such in their headquarters. 
It is true that thus far they cannot compete 
with steam heaters in the amount of heat 
they radiate, but it is very probable that 
ina few years improvements in this direc- 
tion will make their use more economical 
than it has been thus far. 

I hope that the New York Steam Heating 
Company will take my suggestions in serious 
consideration ; if no change is made they are 
bound to succumb, as their plant is continu- 
ally deteriorating in quality, wherefore I 
counsel them to sell three-cuarters of their 
steam generating plant, buy a few dynamos, 
and lay wires in place of the objectionable 
steam ducts, which will have to go anyhow. 

If they are unwilling or unable to do this, 
let them sell out, while it is yet time, to 
people who are willing to introduce. the 
reform, and let there be an end to the 
nuisance, which is endangering health, life 
and property. 





** The town of Terrebonne, Quebec, 
has granted a bonus of $10,000 to the Can- 
adian Electric Manufacturing Company, as 
an inducement to them to establish a manu- 
factory of electric appliances in that town. 
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Perret Low Speed Motors. 


Mr. Frank A. Perret, electrician of the 
Elektron Manufacturing Company, Bruok- 
lyn, designed last year a line of low speed 
automatic electric motors which have met 
with considerable success. A detailed de 
scription has never before been published, as 
the company desired to give the machines 
actual tests before making any claims for 
them. 

These motors differ from the well-known 
two pole Perret motors, in that they are of 
the multipolar type. This form has now 
been adopted for all sizes above two horse- 
power, and the company are carrying in 
stock machines of 4, 6, 8, 10, 15 and 20 
horse-power, wound for 220 volts. They 
are also wound to order for any E. M. F. 
between 100 and 500 volts. 

In these machines are well combined the 
three important features of high efficiency, 
low speed and close regulation, without 
excessive weight and bulk. 

It is well known that most motors and 
dynamos are run ata high rate of speed, 
because the efficiency, regulation and output 
now demanded cannot be obtained at a low 
speed with the construction used. In the 
opinion of many of the best electrical and 
mechanical engineers of the country, this 
high speed is very objectionable on various 
grounds, and many of them have, during 
the past year, recorded their belief that the 
next great advance would be in the line of 
a large reduction in speed. This belief has 
long been held by Mr. Perret, who is one of 
the most level-headed men in the profession, 
and while others have been talking about 
this improvement, he, in his quiet way, has 
accomplished it. That the improvement 
made by him isa radical one, is apparent 
from the simple statement that.the revolu- 
tions of armature per minute in the ordinary 
shunt-wound Perret motors of the new type 
is between 500 and 600 in the sizes ranging 
from 4to 20 horse-power, and for special 
work they may be wound to run 350 revo- 
lutions or even less. It is not as fully un- 
derstood by the general public, as by builders 
and electricians, that reducing the speed of 
a dynamo-electric machine reduces the 
power or output accordingly, and increasing 
the speed, increases it. For example, a cer- 
tain Perret motor, running at 600 revolu- 
tions per minute, develops four horse-power. 
If it were wound suitably and run 1,200 
revolutions per minute (which is lower than 
many others), it would be eight horse-power, 
and the price for an eight horse-power ma- 
chine could be obtained. 

The Elektron Manufacturing Company 
claim that in comparing prices, buyers 
should compare speeds also, 

The practical advantages of low speed 
machines are many. For instance, in ordi 
nary machine shops, wood working shops, 
printing offices, etc., the shafting is com- 
monly run 200 to 300 revolutions per minute, 
and itis a simple matter to belt direct to it 
froma motor running 500 to 660 revolutions, 
thus saving the first cost of a counter-shafi 
and one belt, and saving considerable power 
which would be lost in transmitting through 
the counter-shaft and additional belt used 
necessarily with a motor running 1,000 to 
1,500 revolutions. The same applies in the 
case of an elevator operated by belt, and in 
elevator work, indeed, it is possible to gear 
direct from the motor. The Perret machines 
have recently been applied by direct gearing 
to pumps and to coal cutting machines in 
mines, also to the operation of coal cutting 
machines by means of rope belt transmission 
from the motor to the cutter, and the com- 
pany now have some very large orders for 
this class of work, which would have been 
very difficult with motors of high speed. 

In addition to the advantages of low speed 
in the special cases mentioned, there is, of 
course, in all cases, a general advantage in 
the avoidance of the rapid wear and dete- 
rioration usually connected with bigh speed. 
The machines are built with a six pole field 
and with armatures of large diameter, thus 
securing a powerful torque and great mo- 
mentum of armature, which is a decided 
advantage when a heavy load is thrown 
suddenly on, as is often the case in elevator 
work and all sorts of hoisting. 

It is quite remarkable that Mr. Perret has 
been able to retain in these larger machines 
the distinctive feature of laminated field 
magnets for which his smaller machines are 
noted, and, indeed, the results secured would 
be well nigh impossible with any other con- 
struction. 


In the illustrations, Fig. 1 is a side view 





of a 20 horse-power motor, complete with | is of such form that it may be readily 
sliding base and starting box. Fig. 2isan|wound in alathe. A non-magnetic bolt 
end view of the same, and Fig. 3 is a dia- | passes through a hole in each pole piece, 
gram showing across section of the magnetic | and the plates are clamped together between 

} : washers and nuts, These bolts 
also serve to attach the magnets 
to thetwoiron end frames, which 
are of ringshape and are bolted 
tothe bed plates of the machine. 
The- magnetic circuit is of un- 
usually low resistance, by rea- 
son of its shape, its shortness, 
which is shown by the diagram, 
and the superior quality of iron 
used. 

There is no magnetism what- 
ever in the frame-bed of shaft, 
as the magnets are supported at 
some distance from the frame 
by means of the non-magnetic 
bolts and the armature is 
mounted on the shaft by spiders 
of non-magnetic metal. 

There is, therefore, no op- 
2a» portunity for magnetic leakage, 
* and, furthermore, the whole is 

enclosed by a shield or case of 

sheet metal, as shown in Fig. 
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Fie. 3.—Cross aa eee CIRcUIT OF The machinesare calculated to 
a be equally as efficient and desira- 
circuit. It will be seen that the armature is , ble asdynamos, and their low speed makes 
a ring of comparatively large diameter with | them well suited for direct connection to 
longitudinal channels on its periphery, in | steam or gas engines. 
which the conductors are wound and thus} The Elektron Manufacturing Company 
embedded in the iron, which is in such close | have recently added largely to their cash 








"T. £.00. MY 


Fie. 2.—Enp View oF SAME. 


proximity to the iron pole pieces that there | capital,and have doubled their manufactur- 
is practically no gap in the magnetic circuit. | ing facilities twice during the last six months. 
The field consists of three separate magnets | They now occupy nearly all of the large 
arranged at equal distances around the | new factory building, 79-81 Washington 
armature, each magnet having two pole | street, Brooklyn, N. Y., one block from the 





Fie. 1.—Perret 20 H, P. Motor. 
pieces. The winding is such as to produce | Bridge entrance. Their works are notable 


alternate north and south poles. The mag-| for fine machinery, whereby all parts are 
nets are built up of plates of soft charcoal | made accurately and interchangeably to 
iron, which are shaped as shown in the | standard gauges, and for the methodical and 








diagram, and the magnet thus produced | careful arrangement of their business. 
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—— The electric light system owned by 
the city of St. Joseph, Mo., is to be ex- 
tended. 

— The Wooster, O., Electric Light 
Company is arranging to increase the size of 
its plant. 


—— The Chaudiere Electric Light and 
Power Company, of Ottawa, Canada, pro- 
poses applying to increase its capital stock 
to half a million dollars. 


—— The Ballston, N. Y., Electric Light 
and Power Company, on account of the in- 
creasing demand for the light, has decided 
to duplicate the plant already in use in 
September next. 

—— The rivalry between the Denver 
Consolidated Electric Company and the 
Denver Electric Illuminating Company is 
becoming quite interesting. Both concerns 
are endeavoring to reach First avenue and 
Broadway with their wires first. 
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—— The Electric Light and Power Com- 
pany, of Abington and Rockland, Mass., 
have applied to the selectmen of Abington 
and Rockland for locations for poles on the 
streets of the two towns, The company are 
negotiating for poles, and will begin work as 
soon as the selectmen take action. 


—— The electric lights at Stoneham, 
Mass , have once more been turned on, after 
over a month of darkness, owing to a dis- 
agreement on the renewal of the contract 
between the selectmen and the Woburn 
Electric Light Company. All the lights 
were burning last week up to 12.30 a. m. 
A contract has been made for a year at 
$3,000, the matter being amicably settled by 
a compromise. 


—— Work has been commenced on the 
pew plant of the Butte, Mont., Electric 
Light Company. The buildings will be 
placed near the Butte Reduction Works, 
and will be built to meet the requirements 
of the business, regardless of expense. An 
entirely new plant has been ordered, and a 
portion of it is already on the way from the 
factory. It will be one of the most complete 
systems in the West when completed, and it 
is estimated will cost about $100,000. 


— The Thomson-Houston Company 
will erect a new building of brick, 60 by 80 
feet, two stories in height, in the rear of 
factories A and B, at Lynn. The building 
is to be used for an oi] house and japanning 
room. The oil room will hold 80 barrels, 
and will be entirely fireproof. In the next 
room is a 20,000-gallon cistern, with fire 
pump and hose. Factory K is being rapidly 
rushed. Factory J, on Centre street, for the 
manufacture of mining machinery, is com- 
pleted and ready for occupancy. 


—— The Pittsfield, Mass., Illuminating 
Company, the Pittsfield Electric Light Com- 
pany, and the Pittsfield Coal Gas Company 
have united as the Pittsfield Electric Com- 
pany, with a capital of $100,000. The 
officers are as follows: President, Alexan- 
der Kennedy; treasurer, William A. Whit- 
tlesey; clerk, W. L. Adam. The directors 
are, William Stanley, Jr., William R. Plun- 
kett, C. E. Merrill, and Messrs, Kennedy 
and Whittlesey, the president and treasurer. 
A new station is to be built at once. 


—— At Mr. Rockefeller’s splendid estate, 
on the Hudson river, a system of electric 
lighting, costing over $150,000, has been 
installed. He can now, by moving a small 
button in his library, illuminate acres of his 
beautiful grounds at midnight, if he pleases. 
The wires are all carried under the sod and 
out of sight, and the lights are arranged in 
a wonderful artistic fashion in the trees and 
foliage. Such a fortune as that expended 
in electricity ,and in lighting a country place, 
is unprecedented in history. Even the new 
roof in Blenheim Palace, about which every- 
body in England has been talking, cost less 
than $100,000. 
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New York Electric Club. 

Mr. W. H. Fleming, a well-known member 
of the Club, connected in a responsible way 
with the Edison interests, is a brother of 
Dr. J. A. Fleming, the able English writer, 
author of ‘Short Lectures to Electrical 
Artisans.” This book is one of the most 
popular electrical works published. 

The Tales of Fishermen are again to the 
fore at the Electric Club. Mr. James 
Kempster is enjoying the hauling in of 
about an even 100 of blue fish every other 
day, down at the Olympic Club, on Long 
Island, and is so well aware of the skepti- 
cism with which fish stories are received 
that he always furnishes affidavits of spec 
tators to prove his statements when neces- 
sary. Geo. T. Manson, with an Okonite 
line, went fishing with a party recently, and 
played a mean joke on his daughter, Miss 
Edith Manson. The fish wouldn’t bite, and 
Miss Edith was greatly disappointed, so 
much that her indulgent father, with the aid 
of the skipper, supplied a ‘‘ bite” in the 
shape of a dead herring, which was placed 
on the hook while the ladies were below at 
lunch. The proud way in which the fish 
was pulled in a few moments afterwards, 
with ‘‘ I knew I would catch one,” mightily 
pleased the wicked conspirators, whose joy 
was complete when, with an energetic jerk, 
a red herring, that had breathed its last 
many moons before, was landed on the 
deck to the horror of the fair holder of the 
line. It isa mean father when his daughter 
asks a fish who will give her a stone-dead 
herring ! 

Chairman Chamberlain, of the House Com- 
mittee, is one of the most faithful and broad 
gauged workers that ever held office in the 
Claus. Under his management, the Club has 
become second to none in the city in point 
of cleanliness, comfort and cuésine. The 
best steaks in this great city can be secured 
at this Club. This is the universal opinion 
of all Club men familiar with New York's 
cooking who have tried the Electric. 

——__e 2 o_—__ 
Philadelphia’s Electrical Service. 

Chief Walker, of the Philadelphia Elec- 
trical Bureau, has just issued his annual 
report, from which we take the appended 
information : 

‘During the year,” says Chief Walker, 
‘‘T have approved the extinguishing of 496 
gas lamps, 42 gasoline lamps, relight one 
gas lamp; total extinguished for 1889, 537 ; 
and a grand total where the electric lights 
have been introduced of 3,717 lamps ex- 
tinguished. 

“The receipts during the year were 
$18,655. There were on the 31st day of 
December, 1889, on the highways of the city 
(exclusive of those along railway tracks), 
5,495 poles, a decrease of 180; 5,117 city 
poles, an increase of 468 ; and a total of city 
and all other poles of 10,612, an increase of 
288 ; 4,306 miles of telegraph and telephone 
wire, being a decrease of 17 miles ; 381 miles 
of electric light wire, an increase of 103, and 
903° miles of city wires, an increase of 10814 
making.a total of city and all other 
wires on poles, fixtures and buildings, of 
5,590 miles, an increase of 193!4 miles. 

“There are 12,200 attachments to city 
poles, being an increase of 795, to support 
862'4 miles of wire. ‘The increase of poles 
was mainly due to the extension of the electric 
light service for lighting the highways, to 
the system of central distribution adopted 
by the Bell Telephone Company for their 
underground service, and the extension of 
the city’s electrical service. 

‘‘ At the close of the year there had been 
placed underground in the city 892.44 miles 
of telegraph, telephone and electric light 
wires. There has been placed underground 
a total of 395,125 feet of wood conduit, of 
which the city owns 39,232 feet ; 104,097 
feet of iron and 1,581 feet of fibre ; 16,870 
feet of iron pipe and 10,634 feet of wood 
tubing bas been laid by the Penn and Edison 
Electric Light Companies for the use of the 
city. 

Phe bureau has 903%¢ miles of wire 
overbead and 63.24 miles underground, 240 
sentry booths, 257 signal boxes and 5,117 
poles; and as the total number of poles is 
10,612, the city appears as the owner of 
nearly one-half of those stillin use. There 


miles ; 


are 4,306 miles of telegraph and telephone 
wire, and 381 miles of electric light wire.” 





New Alternating Current Motor. 

The Westinghouse Electric and Manufac- 
turing Company is now making a new alter- 
nating current motor, which is said to have 
many advantages over any similar motor. 
As it does not require avy higher tension 
than the ordinary 50-volt alternating current, 
its usefulness makes it especially commend- 
able for the operation of sewing machines 
and other minor requirements of power. 
The company has already received orders 
for 500 motors. 








=e 
Kemmler’s Doom. 

The prospects at present are that the sen- 
tence of electrocution will be carried out 
upon the murderer Kemmler, during the 
week beginning August 4th, at Auburn 
prison, by Warden Durston. All the vari- 
ous restraining processes of the law seem to 
have been utilized, and unless the murderer 
is pardoned, which is not at all probable, 
the death sentence as originally imposed will 
be fulfilled. 

=: = 
Electric Light at the Paris Observatory. 

Small incandescent lamps are being used 
at the Paris observatory for lighting the 
graduated circles of the different astronom- 
ical instruments. The lamps can be turned 
on at the will of the observer only, and are 
not kept constantly glowing, as the light 
from them, though feeble, would neverthe- 
less be sufficient to effect the sensitiveness 
of the eye of the astronomer when engaged 
on some of the more delicate observations. 
To still further protect the eye, the lamp is 
shielded, so that even in making a reading, 
the eye is not struck by direct rays from the 
lamp, but only by those reflected from the 
graduated surface. 
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Choosing a Rubber Belt. 

There having been expressed a desire for 
a table which would show about how much 
rubber belt cross section there was needed 
to carry various horse powers at various 
speeds, the following table is offered as 
being convenient and practical for horse 
powers from 10 to 100, inclusive, and for 
belt speeds from 2,000 to 2,750, inclusive. 
The belt is supposed to be fastened with 
single leather lacing. Doubling the lacing 
adds about one-eighth to the driving power, 
other things being equal, and, of course, calls 
for only about eight-ninths as much cross 
section for a given horse power. If the 
joints were riveted there would be required 
only five-ninths as much belt for a given 
power. 

BELT CROSS SECTIONS. 


Belt Speeds. 
2,250 


Feet per minute, 
Horse-Power. 2,000 2,500 2,750 
1 7 


0 , -62 56 -51 
15 1. we 8 8 
20 1.4 1.2 Be ? 
25 1 ee 1.6 1.4 1.2 
30 2.1 1.9 aoe 1.5 
85 2.4 2.2 2. 1.8 
40 2.8 2.5 2.2 2. 
45 3.1 2.8 2.5 2.3 
50 3.5 3.1 2.8 2.5 
55 3.8 3.4 3.1 2.8 
60 4.2 3.7 3.4 3.1 
65 4.5 4. 3.6 3.3 
70 4.9 4.4 3.9 3.6 
75 5.2 4.7 4.2 3.8 
80 5.6 5. 4.5 4.1 
85 6. 5.3 4.8 4.3 
90 6.5 5.6 5. 4.6 
95 6.6 5.9 5.3 4.8 
100 as 6.2 5.6 5.1 


Thus, if we have to carry 50 horse-power 
and know that we are going to have belts 
running 2,250 feet per minute, we can see 
at once that it will take 3.1 square inches of 
cross section of rubber belt laced with single 
leather lacing, and baving 180 are of contact 
upon a cast-iron pulley in good condition. 
We can make about this by having 12 
inches of belt one-quarter inch thick or 15 
inches of belt one-fifth inch thick ; or if we 
know how wide we shall have to have our 
belt we can figure up very readily what 
thickness to get. Thus, if we cannot have 
more than a 10-inch belt we shall know very 
quickly that it will require 3.1 divided by 
10, equal to 0.31 inch of belt thickness. 

For other belt speeds than those given it 
will take in inverse proportion; thus, for 
1,125 feet of belt speed per minute it will 
require double the quantity; that is, 30 
inches of one-fifth inch belt, or 24 inches of 
one-quarter inch, and so on.—Robert Grim- 
shaw in India Rubber World. 





RECENT ELECTRICAL PATENTS. 


A DEPARTURE IN CONVERTERS. 

Mr. A. De Castro patented a strikingly 
novel system of generating and converting 
electric energy, on July 15. It is proposed 
to substitute for the solid or laminated core 
ordinarily used in induction apparatus, a 
mass of iron or magnetic filings, or even 
chips or small shot of magnetic material. 
Where the ideais applied to a converter, the 
secondary coil is fitted with rubber or mica 
heads, the central chamber thus formed 
being filled about two-thirds with iron 
filings. Thecoil thus provided with a finely 
divided core is placed axially in a field of 
force established by an alternating or pulsat- 
ing current. Free movement of the parts 
of the core is thus secured ; and perhaps also 
the magnetic inertia of the iron will figure 
as a less important element than in solid 
cores. It is stated that with each reversal 
of direction of lines in the field of force, 
—that is, with each change of polarity of the 
current—the filings change place in the con- 
taining chamber, and are thrown into a 
rapid reciprocatory movement, first toward 
one field pole and then toward the other, 
their movements excrting an inductive effect 
upon the enclosing secondary coils which is 
superadded to the induction due to the flow 
of lines of force across the plane of the same 
coils. The inventor has projected a variety 
of forms of apparatus all involving the use of 
this finely divided core. In utilizing it in 
dynamo-electric generation, a series of coils 
containing the finely divided material as a 
core are placed horizontally in a fixed ring, 
and a series of electro-magnets are arranged 
so as to present north and south poles to 
each fixed coil in succession, the induced 
currents developed by the sweep of the 
polar field through the fixed coils and finely 
divided cores being carried off to supply 





devices, as incan- 
descent or arc lamps. We illustrate here- 
with the generator, from which, with the 
foregoing statement, our readers will have 
no difficulty in understandingthe clever idea. 
AN IMPROVED COMMUTATOR 
has been patented by Frank A. Perret, of 
Brooklyn, N. Y., designed for use in a 
generator provided with multiple pole pieces. 
The point to the invention, say, ip a six-pole 
machine, liesin providing a series of tridented 
spiders of sheet metal which may be laid in 
parallel planes on tbe end of thecommutator, 
and have their three dents inserted in the 
bifurcated ends of three corresponding com- 
mutator bars, the coil, connecting wires and 
the dents being all fastened by solder at the 
same time. The commutator segments are 
thus grouped, three and three, in a manner 
which assures good balance, and renders the 
commutator easy of adjustment and repair. 
AN ELECTRIC LOCOMOTIVE 
has been patented by W. H. Knight, of New 
York, in which the motor is provided with 
both rotating field magnet and armature. 
The two are independently geared to the car 
axle so as to tend to moveit in one direction. 
By permitting both field magnets and arm- 
ature to rotate, a high counter E. M. F. is 
developed with a low absolute armature 
speed, thus putting the motor in gcod work- 
ing condition under load before it reaches 
a very high speed. 
OTHER IMPROVEMENTS 

in electric locomotives have been patented by 
J. F. McLaughlin, of Philadelphia. It is 
proposed to permit the motor to run con- 
tinuously, and by means of a single lever to 
actuate a clutch to connect or disconnect the 
car axle with the driving motor, and simul- 
taneously put on or take off the brake. The 
same inventor patents an electro-magnetic 
clutch in which a series of iron shoes are 
radially placed with reference to a friction 





drum also of iron. The shoes are polarized 
by electro-magnets and forced radially out- 
ward into frictional and magnetic engage- 
ment with the inner face of the drum, thus 
clutching the motor and its work, connected 
respectively, to the two members of the 
clutch. The same inventor, in another 
patent, proposes to drive a surface car by 
means Of a motor enclosed by and moving 
within a subway or conduit. Within the 
conduit are two pairs of line conductors, each 
of which constitutes tracks on which travel 
the wheels of a truck containing one or more 
electric motors, the wheels being forced into 
frictional engagement with the track con- 
ductors, insuring good contact frictionally 
and electrically. The motor is connected 
with the surface car by an arin extending 
through a slotin the conduit. The surface 
car is provided with means for varying the 
tractive friction of the conduit motor so as 
to stop, start or change its speed. 


AMONG OUR PROVINCIAL WRITERS. 


Happy Yet, You Bet! 


Make your bets that the electric street cars 
will be running in our city by November 
1st.—Burlington Hawkeye. 








An Inspiring Topic. 

Colton, the third town in the county, 
should at least have a few electric lights. 
A progressive people are not content with 
the Arcadian simplicity of primeval periods, 
nor with the backwoods methods of old 
fogies.—Colton, Cal., Chronicle. 


A Company to be Envied. 

The electric light company has lots of 
money, and the plant grows in proportion. 
McCown Hunt is no slouch.—Leavenworth, 
Kan., Sun. 


It Brings Out the Editor’s French. 


Our electric railway is fait accompli; the 
first train having been run over the road on 
Friday afternoon last, and regular hourly 
trips having been maintained this week. 
Everybody seems to rejoice at this fortunate 
consummation.—Seneca Falis Journal. 

—- ee 
The Electric Light Company at 
Rutland, Vt. 


The annual meeting of the Rutland Elec- 
tric Light Company was held last week 
and the following named directors elected : 
E. P. Gilson, Justin Batcheller, M. J. Fran- 
cisco, A. H. Abraham, H. W. Cheney, I. 
H. Francisco, B. F. Pollard, C. E. Ross, 
F. H. Richardson, W. H. Valiquette and 
G. H. Reynolds. There were a few scatter- 
ing votes cast for A. C. Bates, J. B. Lewis, 
H. M. Batesand Fred. A. Field. 

The following resolution was unanimously 
carried, with instructions that the secretary 
enter same on the record book of the com- 
pany: 

Resolved, That M. J. Francisco, president, is 
hereby tendered thanks from the stockholders 
for the faithful performance of the duties of his 
office and for his personal endeavor to further the 
company’s interests. 

The following ticket was thereupon 
elected by acclamation: President and 
general manager, M. J. Francisco; vice- 
president, Justin Batcheller; secretary, I. 
H. Francisco ; treasurer, Chas. E. Ross. 


Annual Meeting of Massachusetts 
Electrie Lighting Association. 

The first annual meeting of the Massachu- 
setts Electric Lighting Association was held 
on the afternoon of July 16, at Hotel Pines, 
Point of Pines. This association includes 30 
of the leading local electric lighting com- 
panies in the State, representing a capital of 
$5,000,000, and 50 representatives of these 
various companies were present, The treas- 
urer’s and attorneys’ reports were read, and 
the following officers elected for the ensuing 
year: President, Frederick A. Gilbert, of the 
Boston Electric Light Company; first vice- 
president, Hon. Theodore C. Bates, of the 
Worcester Electric Light Company; second 
vice-president, George W. Fifield, of the 
Lowell Electric Light Corporation; execu- 
tive committee, Frederick A. Gilbert, Hon. 
Theodore C. Bates, George W. Fifield, C. 
L. Edgar, of the Edison Illuminating Com- 
pany, of Boston, and C. A. Nichols, of the 
United Electric Light Company, Springfield. 

After passing a vote of thanks to President 
F. A. Gilbert for bis able and efficient ad- 
ministration of the affairs of the association, 
the meeting adjourned to the dining hall, 
where a substantial repast was enjoyed. 
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Brownlee & Company, Detroit, 
have a continually increasing demand for 
their cedarand pine telegraph and telephone 
poles and railway and telegraph supplies. 
They have exceptional facilities for filling 
orders for such goods. 

Frederick Pearce will succeed to 
the business formerly carried on by Pearce 
& Jones, manufacturing electricians, at 77-79 
John street, this city. The partnership 
formerly existing between Frederick Pearce 
and James Jones was recently dissolved. 

The Wyckoff Pipe Company, of 
Williamsport, Pa., are shipping large quan- 
tities of their wooden tubing to the various 
electrical companies in this country and 
Canada, for use in underground work. 
Toronto, Can., has recently taken several 
carloads; Buffalo, N. Y., five carloads ; 
and Philadelphia, over 125,000 feet. 

The Wenstrom System is fully 
described in catalogue ‘‘A,” issued by the 
American selling agents, Chadbourne, Hazel- 
ton & Company, of Philadelphia. The fun- 
damental principles of theWenstrom dynamo 
are set forth and its points of difference from 
other machinesaretakenup. Thecatalogue 
is an artistic piece of work, and tbe infor- 
mation contained within its bandsome cover 
is concise and valuable. 


The Simplex Electrical Com- 
pany, Boston, continue to receive compli- 
ments upon their anti-induction telephone 
wire. Mr. R. T. Ramsey, treasurer of the 
Federal Street and Pleasant Vulley Passenger 
Railway Company, of Pittsburgh, writes as 
follows: ‘‘It affords us pleasure to say that 
we have found the anti-induction telephone 
wire, furnished us by your company for our 
private telephone lines, all and more than 
was claimed for it. Our system consists of 
a central station, comprising 14 telephones 
and 1014 miles of wire. The wire is placed 
upon the same iron cross-arms and iron poles 
upon which are placed the feed wires from 
our power station, through which we oper- 
ate 20 miles of road and 50 motorcars. We 
find the service perfect, and disturbance 
induction or other cause entirely 
absent.” Mr. J. I. Ayer, general manager 
of the 8t. Louis Municipal Electric Light 
and Power Company, also praises the wire 
in high terms, 


The Equitable Electric Railway 
Construction Company, of Philadel 
phia, are installing the entire plant for the 
Richmond and Southside Electric Railway, 
at Richmond, Va. The road is double 
track, about five miles Jong, running from 
the locomotive works in Richmond over 
Seventh street and across the new bridge 
into Manchester and Woodland Heights. 
The overhead work is of the most substan- 
tial character. Octagonal yellow pine poles 
18” diameter are used, and each pole has iron 
steps on its side for conveniencein climbing. 
The regular Sprague overhead system is 
being used. There will be five vestibuled 
Brill cars, each having two 15 horse-power 
Sprague motors of theregular type. Patent 
noiseless wooden tooth gearing, built by the 
Equitable Electric Railway Construction 
Company, will be used on these cars. The 
power house is being equipped with one 
80,000 watt Edison compound generator 
driven by a Ball high speed engine of 100 
horse-power. The entire equipment of this 
road, exclusive of the track, including power 
station, cars, engines, boilers, etc., was given 
the Equitable Railway Construction Com- 
pany, and they are pushing the same for- 
ward in the most substantial manner. 


> 


The Scenic Beauty of the Pennsylvania 
Railroad. 

At no season of the year is the scenery of 

the Juniata Valley, the Alleghenies and the 


from 








Conemaugh, more attractive than now, and | 
there is no better medium of thoroughly 
enjoying it than that afforded by the observa- 
tion car of the Pennsylvania Limited. This 
greatest of all trains, with its superb equip- 
ment, passes through Pennsylvania by day- 
light, and its observation car is always filled 
with delighted tourists. The Limited leaves 
New York from stations, foot of Cortlandt 
and Desbrosses streets, every day at 10. M., 
for Cincinnati and Chicago. 

_—- 
Another For Bell. 


The suit of the American Bell Telephone 
Company ended on July 18, in the United 
States Court in Parkersburg, W. Va., aad a 
permanent injunction was granted by Judge 
Jackson, against the Long Telephone Com- 
pany. The Long Telephone Company be- 
gan the business of manufacturing and op- 
erating their instruments in Parkersburg, 
under patents granted the Long Telephone 
Company, which was incorporated under 
the laws of West Virginia, previous to 1886. 
In that year year the Bell Telephone Com- 
pany obtained through their counsel, the 
Hon. Y. B. Archer, a temporary injunction. 
During the past four years the depositions 
and written testimony taken amounted to 
many thousand pages of manuscript. The 
court has now made the temporary injunc- 
tion permanent, and prohibited the Long 
Telephone Company from manufacturing, 
operating or renting, any of their machines. 











-_- 
Cipher Blunder. 

In December last, Philip Wolf & Com- 
pany sent a cipher dispatch to Theo Bern- 
heim, at Medford, Ore., instructing him to 
buy $2,325 worth of hops at 814 cents per 
pound. The Western Union Company 
made a mistake in the transmission of a 
return message from Beruheim, and in con- 
sequence, the dispatch could pot be de- 
ciphered. Bernheim then bad recourse to 
the wires of the Postal Telegraph Company, 
and after arriving at a mutual understand- 
ing, Bernheim was instructed to make the 
purchase. Before he received the dispatch, 
the bops were sold. Wolf & Company lost 
$684 by the error. They assigned their 
claim against the Western Union Company 
to Robert Acheson, of San Francisco, and 
he has brought suit to recover the amount. 


FOR SALE.—50,000 feet, second 
quality, 21¢ and 3 inch creosoted tubing 
for underground wire work, at 344 and 4 


cents per foot. 


The Wyckoff Pipe Company, 
WILLIAMSPORT, PA. 
BRASS MACHINERY. 


F° ALE .—A complete Brass Plant, includ- 
ing Brass Lathes, Engine Lathe, Planer, Mill- 

ing Machine, Drill Press, Buffing and Polishing 
Machines, &c., and all necessary small tools and 
attachments ; also finished and unfinished brass 
work for steam, oil, water, &c., foundry tools, &c.; 
a complete line of patterns for steam, water, oil, 
&c., also No, 2 Pratt & Whitney die sinker, 1,300 Ib. 
Remington a Hammer, No. 54 Bliss Press, No. 
5 Sturtevant Blower, Bradley Forges, Shafting, 
Pulleys, Steel Die, Blocks, &c., must be sold! 
Will also sell Engines, Boiler, Shops, &c. 

The plant is well adapted for the manufacture of 
electrical supplies, small motors, &c., and to reli- 
able and experienced parties with some money, I 
will dispose of the plant, or an interest in it, and 
give them full charge of the business. Fuel ob- 
tained for nothing. 

Write for list of tools and further information to 


T. P. HOBAN, 


P.O. BOX 390, 
SCRANTON, PA. 


We" offer a large quantity of Stellar 
Incandescent Lamps, 50-volt, 16 can- 
dle-power, for Thomson-Houston sockets. 
Also 40 Single Arc Waterhouse Lamps in 
good order, and Line Wire No. 4B. &S8. 
and No. 2 B. & 8., of the Safety Insulated 
Wire Company and Simplex Wire Company 
manufacture. 
Parties in want of any of the above 
material, will please communicate with us 
for prices and particulars. 


The Manbattan Electric Light Co., Limited, 
80th STREET & AVENUE B, N.Y. 
RAVELING MEN SELLING TO HARDWARE 
Plumbers, Steam and Gas Fitters, can secure 


a good side line by addressing 
Manufacturer, 1448 Niagara St., Buffalo, N. Y. 


LECTRIC 
C 0 N D E N § E R Standards a Specialty 

















WM. MARSHALL, 
MANUFACTURER, 








Rooms 2 and 4, University Building, New York, 


PATENTS. 
RLECTRICAL REVIEW 


PATENT BUREAU 


Conducts a general busi- 
ness in the preparation and 
prosecution of Applications 
for Patents, in the United 
States and all Foreign Coun- 
tries. All business carefully 
and promptly attended to in 
the matter of Reissues, Ca- 
veats, Trade Marks, Labels, 
Design Patents, Copyrights. 

SPECIAL SEARCHES made 
to determine the question 
of novelty or infringement. 
REPORTS MADE UPON 
THE VALIDITY OF PAT- 
ENTS. These reports are 
based upon a careful investi- 
gation of the prior states of 
the art, and should always be 
authorized before investing 
capital in a business enter- 
prise depending on patents; 
or in defending or attacking 
the validity of a patent. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All 
business receives the direct 
personal supervision of the 
Manager, whose long experi- 
ence as an Examiner of Elec- 
trical Inventions in the U. 
S. Patent Office and as a 
Patent Attorney, insures 
thorough and_ satisfactory 
work. 

&ll communications are 
strictly confidential, and in- 
ventors may address us with 
entire freedom. 

Our charges will always be 
as moderate as first-class 
work will permit and com- 
mensurate with the amount 
of work to be done. 

Address, 


ELECTRICAL REVIEW 
PATENT BUREAU, 
{3 PARK ROW, N. Y. 
ROBT. H. READ, Manager. 








F. Z. MACUIRE, 
ELECTRICAL 


SECURITIES, ETC. 


18 WALL STREET, 
NEW YORK. 





ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 





ANTED.—ELECTRIC 

SALESMEN 

England States. None but first-class men 
with experience need apply. 


LIGHT 


to travel in New 


Address, giving reference and experience, 
with salary expected, 


“a.” 
Care of ELECTRICAL REVIEW, 
{3 Park Row, New York. 














INDEX OF INVENTIONS FOR WHICH LETTERY 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON JuLy 15, 1890. 


482,022 Means for generation and conversion of 
electric energy ; Angel De Castro, New York, N. Y., 
assignor to the De Castro Electric Generator Co., 
same place. 

432,040 Electric stop motion for warping ma- 
chines; John P. Haslam, Wilmington, Del., assignor 
of seven-tenths to Francis E. Gallagher, Samuel L. 
Foster and John T. Ahrens, all of same place. 

482,049 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pa., assignor to the Thomson-Houston 
Electric Co., of Connecticut. 

432,050 Induction coil or transformer; Carl E. 
Kammeyer, Eau Claire, Wis. 

_— Electric meter; Phillip H. Korst, Racine, 
Wi 


is. 

432,063 Trolley; William C. Miller, Albany, N. Y. 

432,080 Hydro-carbon burner; Sumner C. Reilly, 
Terre Haute, Ind. 

432,095 Electric railway switch; Wm. D. Swart, 
Boston. Mass 

482,098 Telegraphic relay; John M. 
Louisville, Ky. 

482,131 Current regulator or rheostat; Otto Flem- 
ing, Philadelphia, Pa. 

432,136 Electrically propelled vehicle; Rudolph 
M. Hunter, Philadelphia, Pa. 

432,142 Electric locomotive; Walter H. Knight, 
New York, N.Y. 

432,169 Dynamo electric machine; 
Perret, Brooklyn, N. Y. 

482,197 Electric cigar lighter; Robert Graham, 
Reading, Mass. 

482,202 Electrode for secondary batteries. 432, 
203 Car brake. 432,204 Means for electric locomo- 
tion. 482,205 Electric heater. 432,206 Commu- 
tator brush. 432,207 Electric switch. 432,208 Elec- 
tric motor car. 432,209 Electric clutch; James F. 
McLaughlin, Philadelphia, Pa. 

482,215. Apparatus for detecting short circuit; 
Harvey Redding, Everett, Mass. 

432,234 Electric switch; Arnold C, Frey, Wilkins- 
burg, Pa. 

432,237 Electrically propelled vehicle; John W 
Henderson, Philadelphia, Pa., assignor to the Elec- 
tric Car Company of America, ef a. 


Treber, 


Frank A. 


482,260 Hydro-carbon engine; Geo. B. Brayton, 
Boston, Mass 
432,279 Current regulator or rheostat; Geo. B. 


Massey, Philadelphia, Pa., assignor to Otto Flem- 
ing, same place. 

432,284 Electric arc lamp; Edwin C. 
Boston, Mass 

432,310 Regulation of are light circuits: Daniel 
Higham, Boston, Mass., assignor to the Higham 
Patent Right Company, of Rockland, Me. 

432,345 Multiplex electric locomotive; Chas. J. 
Van Depoele, Lynn, Mass. 

432,387 Armature of dynamo-electric machines; 
Oscar A. Euholm, New York, N. Y., assignor by 
direct and mesne assignments of one-half to Julius 
M. Heyman, same place, and Emmanuel Duret de 
Brie, Cognac, France. 

436,416 Conduit for electric or cable railroads; 
John Lynch, Washington, D. C. 

432,453 Printing telegraph; William W. Taylor, 
Mansfield, Mass., assignor of one-half to Ellen 
Maria Leavens, Providence, R. I. 

432,462 Graphophone; John H. White, Washing- 
ton, D. C 

432,490 Manufacture of carbon conductors; 
Achilles De Khotinsky, Giluhausen, Prussia, Gier- 
many. 

439 500 Armature. 432,501 Electric car; Edward 
Wagemann, Little Rock, Ark., assignor of six 
sevenths to John D. Adams, Dean Adams, Oscar 
Davis, John W. Davis, Horace G. Allis and John 
B. Jones, all of same place. 


WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


Russell, 





The Columbia National Bank, 


Olt F STREET, N.W., 
WASHINGTON, D. oC. 


A General Banking Business Transacted. 


Capita, $250,000. 





B. H. Warner, Prest. A. T. Brrrron, Vice-Prest. 
E. 8. Parker, Cashier. 





WASHINGTON LOAN AND TRUST 


0., 
emporary Offices, 1001 F Street, N. W. 
LOANS MONEY on COLLATERAL and REAL ESTATE, 
Pays Interest on Deposits. Has for sale 
a 





CAPITAL, - = = * ® $1,000,000 
CALL AND SEE OR WRITE TO US. 

B. H. Warner, Prest. W. B. Ropison, Secretary. 

Jno. Joy Epson, V.-Prest. W.B. GurRuey, Act g Treas, 





INVENTORS 

Coming to Washington to further any elec- 
trical patents, will ro by calling on C, W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. — Agent 
for the “‘C, & C.” electric motor—sizes, lg 
to 50 horse-power. The only electric motor 
on the market to-day. 


Washington Electric Conduit Co., 
Room 36, Corcoran Building, 
Washington, D. C. 


Manufacturers and constructors of glazed Terra 
Cotta —— for electric wae. all ‘esc — 
A e engineers 0! istrict ° 
bia and loval sy Can be examined by 





com) 
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Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


PLATIN U mM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinus én sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Daniel W. Baker. 





Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
wa. oe. S{orRDon coc co.., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
116 BROADWAY, NEW YORK. 


Pur ort ENGINE 


Send for Catalogue. 





MADE ONLy 






“se NCAR 


ENGINE CQ 








7 HE EB AL L ERIE PA. sem Girard Buildinp BroadaChesinatSts 
Eastern Agents, C. R. Vincent & Co., Room 16, PSILADELPHIA.__ 
15 Cortlandt St., New York. W.R. OSTRANDER & CO. 





, 196 & 197 FULTON _ NEW YORE. 
Manufacturers of 
SPEAKING TUBES, Dare 
ANNUNCIATORS, 
Electric & Mochaniost Bellis. 


ELECTRICAL MEASUREMENT 


Instruments and Batteries of 
the Very Highest Grade. 





Precision and Constancy, Quality and Finish FACTORY, 














canny tras Sel anvonren 
aaah i >to on Send for thastatea 
STANDARD ne TEST INSTRUMENTS. 
——— (fe QUEEN'S NEW 
VOLTMETERS _¥ Portable Combination 
ae 2 Testing Set, 
~~ itt GALVANOMETER, 
WE PAY SPECIAL ATTENTION TO RECALIBRATING 


AMMETERS AND VOLTMETERS. 
SEND FOR CATALOGUE 1-66 OF ELECTRIC TEST INSTRUMENTS. 


QUEEN & Co., PHILADELPHIA. 
ae THE WYCKOFF PIPE (0, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


‘We have large works or creosoting Lumber, R. R. Ties, 
Telegraph Poles, &., &c. 


WILLIAMSPORT, PENN. 


HYDRAULIC PRESSES. 


ALI VARIEBTIEBZS. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERT. &< 
WATSON & STILLMAN, 
210 East 43p StREET, New York City 
Specias Attention to Electrical Work. 








SEND FOR CATALOGUE. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, Rh. J. 
Office, Foot of Washington Street, JERSEY CITY, X. J. 
Creosoted Lumber, 5 atengeeund Ons Conduits, Tele- 








Full assortment of different sizes and qualities on BRAIDER 
§POO LS, ready for the machines, in Red, Yellow and Green. 
SES colors ’to order. Send for Sample and Prices, . 


graph Poles, Piling and Ties 
§ WM. MACFARLANE, & 00., 81 Grand Street, New York. 


SILK See Setephene Ve, 971 Sorheg. Mill, Bergen Point, N. J. 
HE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
*nufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 


"feral DRILLING“ BORING 
oe g—\ @ MACHINE @ 


0° o° Great Power, °°. 


WIDE RANGE OF 


-” eC): is REVERSIBLE e FEEDS. 





















EUGENE F. PHILLIPS, Presipenr. W. H. SAWYER, Szc. & Exzcrrictay. 


AMERIGAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


ELECTRIC LIGHT WIRE, 





FARADAY CABLES. 


Office and ail 67 STEWART STREET., PROVIDENCE, R. I. 


New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Present. JOHN CARROLL, Sxc’y-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS,LTD 


Manufacturers of 


ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHOWE & INCANDESCENT CORDS. 


: FARADAY GABLES. 
OFFICE AND FACTORY MONTREAL, CANADA. 


st. Gabriel Locks, 











OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! ~ SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


ae TED: TO ALL 


7129 BROADWAY, NEW YORK. 


WAVERLY PLACE), a> 


43 SIXTH AVE, PITTSBURGH, PA. 


eG) D4 








> SEND FOR PRICES € SROULARS To 


‘THE NEWARK MACHINE TOOL Worxs. Newark Nds 








“- ONLY 


a Gold Medal as 


y AWARDED FOR ae 
Electric Batteries. * 


f/ vie) * ’ , t 

f ? , ¥ 

| ee | : == Am : a 

ea. ; > : 
= ‘ES — oe . 
= ak y 
S a ‘ ; 
~~ pe! a «< A S es ~ 
~-GON DA gee 


The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE BATTERY CO., 
149 West 18th Street, New York. 
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THE EVANS Ab Ai wy OF DRIVING DYNAMOS 


RUNNING CONSTANTLY SINCE DECEMBER |, !889. Unron Exectric Lieut Co., 
FRANKLIN, Mass., June 13, 1890. 
Evans Friction Co., 85 Water St., Boston, Mass. : 

Gentlemen—In reply to your inquiry, we will say that 
we are more than pleased with your system of driving 
dynamos. We have itin use on our 500-light alternator, 
y and the severe tests which we have successfully applied to 
it have convinced us that it is a device of remarkable effi- 
ciency and power. 

This dynamo had previously given us a great deal of 
trouble from hot bearings, but since the use of your friction, Also Manufacturers 
it has run perfectly cool. The belts prove durable and the 

- v= z power is transmitted with no slip, and a remarkably steady and Patentees of Cone 
= bk = light is the result. Pulleys, as per cut, 
My = tig ll = We find that it gives us perfect control of the dynamo, which have been in 
and that a sudden load of the full capacity of the dynamo 
can be thrown on without any jump, jar or slip. We have successful operation 
tested it in every way and do not hesitate to pronounce it 
the best system for driving dynamos in existence. pad i May te 
Yours truly, ransmitting from | to 


Pos 0g | | i i = 
as = i ia » 
—_ i! = | " Lu Hi 

4 F. W. CROCKER, Sur’r, 50 Horse-Power. 
WE GUARANTEE LESS PRESSURE ON THE BEARINGS, FOR THE SAME POWER, THAN BY ORDINARY BELTING. 


Address, THE EVANS FRICTION CONE COMPANY, 85 Water St., Boston. 
<“c. & C.” ELECTRIC Mo TOoRS. 


The only Motors in which the mag- FAN OUTFITS. 


netic circuit forms a perfect circle E . 
around the centre of the armature Electric Blowers for Ship Ventilation. 
MOTORS = HOISTS © MINING TRAMWAYS. 


shaft. Thus making the most com- 
pact and efficient form of machine 

Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 











a 


























that can possibly be devised. 








One-eighth horse-power to 50 horse- 
power in stock. New England Office, 63 Oliver Street, Boston. 
Philadelphia ‘‘ 38 South Fourth Street. 


OVER 8,000 MOTORS IN ACTUAL OPERATION. Chicago “Phenix Building. 


“C. & C.” ELECTRIC MOTOR COMPANY, 


BO] & 4204 Greenwich Street, NWew Work. 


THE ELEKTRON MANUFACTURING CO., 


79°81 WASHINGTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF. 


PERRET AUTOMATIC ELECTRIC MOTORS AND DYNAMOS. 


Mo Tons 


FOR RUNNING 


Shops, Elevators and Machinery 


OF ALL KINDS. 


FAN OUTFITS 


—— FoR — 


Battery or Electric Light Circuits. 
ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. 


























EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 








High Standard of Workmanship, 
High Efficiency, ; 
Low Speed, Perfect Regulation, ‘fif 














pis a _15 BL P. MOTOR. 
HOGGSON’S Look Tro US HOGGSON’S]HOGGcson’s 


r 


_iweows? ‘ill ELEOTRIGAL SUPPLIES OF EVERY DESCRIPTION. | ofl, 2”<"".| T a T 


TRADE MARK. 


wi Winpow SPRING. We Guarantee Prompt Shipments, Low Prices and the Best of Goods. ides 
ccoczs, | que oest. fge|/SOUTHERN ELECTRICAL SUPPLY CO.) ¥ =v 


TAPE & CORD, — 823 LOC UST ST., THE ONLY SPRING ve mane coe anent Fibre Wire-Cleats. 














—— THE ONLY SPRING MADE favre ee oe 
SCREW AND WASHER Between Eighth and Ninth Streets, ST. Louis moO. . SCREW AND 
_PROMPT SHIPMENT. FACH WIRE. WRITE FOR CATALOGUE. “ Each WIRE: Saves Battery AND WikE& 














THE AMERICAN CIRCULAR LOOM CO.’S 


PATENT WOVEN INSULATED WIRES 


SHOW the HIGHEST ABRASION RESISTANCE 


OF ANY WIRE MADE. 
RE-COVERING OLD WIRES OF ANY MAKE, A SPECIALTY. 620 ATLANTIC AVE., BOSTON, MASS. 
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Electric Fixtures, 


Combination Fixtures, 


Gas Fixtures, 














purchase goods. 


MARK. 





Our Establishment is not Controlled by any TRUST or COMBINE. 





Dealers are not asked to furnish Capital through the intimidating medium of 
REBATES, nor to submit to Dictation regarding where they shall 


We sell exclusively to the Trade. 


GIBSON GAS FIXTURE WORKS, 
No. 1426 CALLOWHLL STREET, PHILADELPHIA, PA. 





New ILLUSTRATED GATALOGUE 
NOW READY. 


Contains a great variety of New Machines, and all the latest 
improvements on our regular manufactures. 


MILLING MACHINES, SCREW MACHINES, ETC. 











THE GARVIN MACHINE CO., 


Laight and Canal Sts., New York. 





elintTh 9 





5400 Hp SIMPLICITY SELF cme sa: 
bi TDN: COMPOUND ARMA JOHN T.NOYE MFC CO. BUFFALO. N.Y. 


FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St. Paul | 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


JARVIS ENGINEERING GOMPARY, 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 




















G1 Oliver Street, Boston. 


SEND FOR NEW CATALOGUE. 








POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for. Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 


with special reference to the Hianest EFricrency. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated ee. } 


ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 


CHARLES R.VINCENT & CO., 
15 CORTLANDT STREET, NEW YORK, 
Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 








WILLIAMS XX PO TTEE, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


ia 


Shultz Belting Company, 


oes oF 


SHULTZ PATENT FULLED. LEATHER BELTING AND LACE LEATHER 
Office and peg gre nn Cor. Bismarck and Barton Sts., St. Louis, 
the surface only; the interior (which a ~ fiber ané 


Beline 2 wate of leather tanned 0’ 

strongth of ths hk de) isnot tanned but rawhide fulled d and softened by our = i a eee Our Bel 
more , transmits er than ther, the only 

ELECTEIO LIGHT BELT MADE Agi ‘Agents in all cities. Send for trial belt. 





PALERMO MICA CO. 


MINERS OF 


IVI ICA. 


WAREHOUSE, 27 PECK SLIP, 


THE ONLY COMPANY PRODUCING 
MICA 
IN THE UNITED STATES. 





NEW YORK. 










- 
New Tangye Buckeye Automatic Cut-off Engines. 
‘ In Use, Over 2,500, 25 to 1,000 H. P. 
These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all de . They are designed and 
[am constructed for heavy and continuous duty at medium 
Zz or high rotative speeds. Hi, hest attainable Economy 
_ eee. in Steam epee ser hers and Superior regulation guar- 
ee danteed. Self-contained Automatic Cat-off Bug Engines 12 to 200 
= x P. fr driving Dynamo Machines a Specialty. Illustrated 
Circulars, with various data as to practical Steam 
Engine Construction and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
N, W. ROBINSON, 154 Washington St., Chicago, I1). Robinson & Cary Company, St. Paul, Minn. 


NEW ENGLAND BUTT GO., 


PROVIDENCE, R.1.,U. S. A., 














MANUFACTURERS OF 


Braiding Machinery 


TELEGRAPH, 
TELEPHONE 


ELECTRIC LIGHT WIRE 


Large Single and Double 


BRAIDERS 
FOR COVERING CABLES, 


Single, Double and Triple 
WINDERS, 
Horizontal and Upright 


Taping Machines 


Cabling Machines, 


16x24 DOUBLE BRAIDER, 


Measuring Machines, Stranding Machines, Etc., Etc. 
FINE CASTINGS A SPHCIALTY. 
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WHY IS IT THAT THE 


THOMSOR-HOUSTON SYSTEM 


Electric Arc Lighting 


HAS MET WITH SUCH GENERAL ADOPTION ? 




















IT IS AN EASY QUESTION TO ANSWER. 





THE DYNAMOS 


Are Superior in Design and Construction. 
Economical in Operation. 
Thoroughly Reliable and Durable. 

Of the Highest Efficiency. 


THE LAMPS 


Give a Pure White Light. 
Burn Quietly. 
Are Perfectly Self-Adjusting. 
Do Not Require Expert Attention. 


THE MINOR APPLIANCES 


Are of a Superior Qua.ity. 


THE SYSTEM 


Is Complete in Every Detail. 





75,000 ARC LAMPS IN DAILY OPERATION. 


o€THE THOMSON-HOUSTON ELECTRIC COMPANY. be 





620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 

1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. j 1333 F Street, Washington, D. C. 
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—+ THE * 


WESTINGHOUSE ELEcTRIC COMPANY’S 


ALTERNATE CURRENT SYSTEM 


oF 


Incandescent Electric Lighting 


WARRANTS YOUR MOST CAREFUL INVESTICATION. 























Three years ago half a dozen central station companies, running a few thousand lights, 
had adopted it. To-day it is in use in 300 towns and cities, and about 600,000 sixteen 
candle-power lamps is the aggregate capacity of the 300 plants. 


The first dynamos The Westinghouse Electric Company made are still in operation, but 
the improvement since that time has been great. Electrically and mechanically, perfection 
has been attained. 


The converters of The Westinghouse Electric Company have the highest attainable 
efficiency, and are from 10 to 15 per cent. better, in this respect, than those of other 
manufacturers. 


No central station can be operated to advantage without the Shallenberger Meter. No 
gas company, however small, would think of operating a station without meters, and the same 
reasoning is applicable to all electric light plants. Send for special circular on the Shallen- 
berger Meter. 


The Westinghouse Electric Company was the pioneer in the manufacture of Alternate 
Current Dynamos in America, and all of its apparatus is celebrated in this Country and abroad 
for its durability, efficiency and the satisfaction it has given to purchasers. 








The Westinghouse Electric Company has recently utilized the Alternating Current for 
Are Lighting. Send for special circular just issued. A simple single carbon lamp runs four 
nights without renewal of carbons. Dynamos of the following capacities constantly kept in 
stock, together with a full outfit of detail apparatus and lamps: 


25, 40, 60, 125, 250. 


No wall fixtures are required in the Alternating Arc System. 
The machine is inherently self-regulating, from full load to short circuit. 








THE WESTINGHOUSE ELECTRIC COMPANY, 


PrITrTsBbURGH, PA. U.S. A., 
Boston, New York, Cincinnati, Chicago, St. Louis, San Francisco, 
Portland, Ore., Dallas, Tex., Gharlotte, N. 6. 
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SOLID RUBBER CORE WIRE 


ON THE MARKET. 








N ORDER to meet the demand for an ABSOLUTELY 
7) RELIABLE, YET LOW-PRICED, Solid Rubber 
Core Wire, the Edison Machine Works have produced 
a new line of this class of goods, made up in all sizes, 
from No. 0000 to No. 20. It is the equal in quality, 
finish and durability of their other well-known wires. 
ONCE TRIED, it will always be used in preference to 
any other. 




















It is the NE PLUS ULTRA. 


For Prices, Samples and other Information, address, 


The Edison Machine Works, 


JAMES F. KELLY, Ceneral Sales Agent, 


19 DEY STREET, NEW YORK. 
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BOT" DOLMI- LESS 


TO THE PUBLIC: We have recently received among other large orders one for 1,000,000 feet of 
No. 14 A. W. G. B’d Okonite Wire. This particular order was placed with us solely on the merits 
of Okonite insulation, and after the company ordering had tried all the low-priced imitations. 
An advertisement appeared in the last week’s issue of several electrical papers in the form of a 
letter which undertakes to give the result of an alleged test. In connection with the letter referred 
to, we beg to call attention to the following, which explains itself: 





“COPrPwY.’’ 


THE DENVER GONSOLIDATED ELEGTRIG GOMPANY, 


SYSTEMS: C. H. SMITH, President. 
Brush Arc, Westinghouse Alternating, GENERAL OFFICE, E. W. ROLLINS, Vice-President. 
W. W. BORST, Manager. 


Edison Municipal. 1 534 LAWRE NCE STRE ET, ‘ M. D. LAW, Supt. and Electrician. 


Please address all communications to 1534 Lawrence St. 





( ) 
ee DENVER, COLO., JULY 12, 1890. 
CENTRAL ELECTRIC CO., 116-118 Franklin Street, Chicago, Ill. 
GENTLEMEN: We beg to acknowledge the receipt of your communication of the ! Oth inst. in regard to an advertisement, the 
same purporting to be a copy of aletter written on our letterhead and signed by H. Bottomley. 
We beg to state this has been done without the authority or knowledge of this Company, and should not have any weight 
or be considered at all. We knew nothing of such a letter having been issued, and Mr. Bottomley has surely no authority to 


give such letters, and it will not occur again. Very respectfully, 
THE DENVER CONSOLIDATED ELECTRIC COMPANY, 


By C. H. SMITH, President. 


WE WILL NOT MISREPRESENT OR TRY TO GONGEAL FAGTS. 


+ CENTRAL + ELECTRIC + COMPANY, ‘ic 


416 & 1183 F*ranklin Street, Chicago. 


Connected by Private Wire with Postal Telegraph Cable System. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 


13 South 4th Stieet, Philadelphia, 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


| STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P. 


WORKS, JERSEY CITry, N. J. 


BROWNLEE & CO., | 
Derrorr, xc. | [HE WALKER ELECTRIC CO, 


CEDAR POLES waiser ELecTRIC METER, 


For Electric Purposes. 








THE ONLY RELIABLE METER IN THE MARKET, 


| 
THE LARGEST STOCK AND QUICKEST SHIPMENTS. | 50 BROADWAY, 
| GEO. W, WALKER, Vice-Prost, & Gen'l Manager, NEW YORK, U. S. A. 


EWIS G. TEWKSBURY, Sec’y and Treas. 





te Manufacturers of the Celebrated Octagonal Red Pine Poles for 
Electric Railways and Electric Lighting; also Manufacturers of Cross- 
Arms and Pins. 














July 26, 1890 ELECTRICAL REVIEW 19 


SPRACUE ELECTRIC RAILWAY SYSTEM. 


MORE THAN ONE HUNDRED DIFFERENT STREET RAILWAYS IN OPERATION OR IN COURSE OF CONSTRUCTION. 
MORE THAN ONE HUNDRED AND SEVENTY-FIVE SEPARATE ORDERS FROM STREET RAILWAYS FOR ELECTRICAL EQUIPMENTS. 


The Sprague Electric Railway System has been proved to be the most 
DURABLE, RELIABLE, ECONOMICAL AND CONVENIENT. 


SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 16 and 18 BROAD STREET, NEW YORK. 


CONRAD N. JORDAN, President. E. GOCORZA, Vice-Prest. & Treas. JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


TNE TRINIDAD-HEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. WORKS, HARRISON, N. J. 


































































































THE CELEBRATED TRINIDAD LINE WIRE. THE HEIMANN FIREPROOF INSULATED WIRE. 
House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 
LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 
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THE OR SLECTRIC RAILWAY care.’ | International Electrical Exhibition, 


No Smoke! No Gases! Economy in Space! AT FRANKFORT-ON-MAIN, 


Normal use of Current, THREE AMPERES. From 15 May to 15 October, 1801. 


“They are giving us and the public entire satisfaction.”—Richmond, Va., U. P. Ry. Co. 
‘The heat is pleasant, sufficient and economical.’”’"—Marlborough, Mass., Street Ry. Co. 


FOR FURTHER INFORMATION, ADDRESS Application to be sent to the Committee (Mr. Leopold 


THE BURTON ELECTRIC CO.. RICHMOND, VA. Sonnemann, Chairman), Frankfort-on-Main. 





























THE NATIONAL CARBON CO. 





CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGNT GARBONS AND BATTERY MATERIAL. 





Porcelain Electrical Supplies and Specialties, PHOSPHOR-BRONZE 3 


MANUFACTURED BY 
rs INGOTS, CASTINGS & MANUFACTURES. 


EMPIRE CHINA WORKS, ect shan THE PHOSPHOR BRONZE SMELTING CO. Say, 


512 ARCH ST. PHILADELPHIA Pa U.S.A. 


144% 156 Greene St., GREENPOINT, BROOKLYN, B. D. LY. mM) | ORIGINAL Manuracturens oF PHOSPHOF 








BRONZE IN THE UNITED ST ATES AN OWNER 
Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, Y, Dron OF THE HEU S 
NM and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL P”. &POSES PA 


THE THE HOLTZER-CABOT ELECTRIC CO., 


Manufacturers and Dealers in all Kinds of 


Anricn Bel Telephone Company, —— — 


| Factory: BROOKLINE, MASS. 
95 MILK ST., BOSTON, MASS. 




















Special Agencies; Baker, Balch & Co., 
Seattle, Wash.; Paul Seiler’s Electric Works, 
San Francisco, Cal. Where a full line of our 
goods is carried in stock. 





This Company owns the Letters Patent granted | 














A 
to Alexander Graham Bell, March 7th, 1876, No. | ; 
174,465, and January 30, 1877, No. 186,787. | yr i nr 
ard and Send 
The Transmission of Speech by all known forms | for Illustrated 
ofELECTRICSPEAKINGTELEPHONESinfringes | Catalogue. 
the right secured.to this Company by the above | id A 
patents, and renders each individual user oftele-_ ical 
phones, not furnished by it or its licensees, re-| 
sponsible for such unlawful use, and all the conse- OUR SPECIALTY: Standard and Pony 





quences thereof and liable to suit therefor. Standard and Pony Magneto Bells, Extension Bells, 
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EDISON-DALANDE BATTERY, 


ZIno (Rearrangement of Kpril 5%, 1810)) 
Grou 











OIAGRAM SHOWING METHOD*OF 
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MANUFACTURED UNDER AUTHORITY OF 


TELOS. A. EDISON. 


Primary Batteries for Telegraph ‘Mains’ and “Locals,” Electro-Motors, Electro- 
plating, Telephone Transmitters, Electro-Medical Instruments, Annunct- 
ators and Burglar Alarms, and all classes of Closed and 
Open Circuit Work. 





ALL DEALERS IN ELECTRICAL SUPPLIES KEEP, OR SHOULD KEEP, THESE CELLS IN STOCK. 
IF UNABLE TO PURCHASE FROM DEALERS IN YOUR VICINITY, COMMUNICATE WITH 


JAMES F. KELLY, GENERAL SALES AGENT, 


19 DEY STREET, NEW YORK. 
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Srestings— 


. ) \Q 
+ QRonsteuetion CompueTeE PowerRyPLANTs - - - 
FLectric LIGHT FRaitway Durty ano Power 


Me [NTOSH & SEYMOUR ENGINES =— 
Compound High Pressure. 


Wy ‘“‘NONE SO GOOD, NONE TO EQUAL.” 


<= CORRESPONDENCE SOLICITED S— 
EUREKA TEMPERED COPPER COMPANY. 


NORTH HAST, PA. 


THE ROOKERY — 


thiAdams 5 














Watpo P: Apams, 
Gen Manager. 






CHICACO. 





ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 


BRUSH COPPER, COMMUTATOR BARS, COPPER WIRE, GEAR PINIONS, BEARINGS, TROLLEY WHEELS. 




























WESTERN SALES OFFICE, 225 DEARBORN ST., CHICAGO, EASTERN SALES OFFICE, 35 BROADWAY, NEW YORK. 
Forest City Electric Works i. Powell's Patent “Signal” — 
MANUFACTURERS OF i 5 j H a® 
Cleveland’s Electric Light Cut-outs as is D Y N A M 0 0 [ F R S. Hy ee 
Gang Switches irom “y a" P | THE BESTIN THE WORLD. = od 
5 to 40 Amperes. 225 e Sight chamber is fitted with square window 3 EF 
ick make and # 24 a panes, which are secured by brass end plates, & Ee 
reak uncontrol- @ ase ew 2nd can be removed for inspection, cleaning a ac 
led by the Handle. \ ses i or repairs, at any time, while the machine is § a= 
cited with _—— rd . # running. 2 2 
Companies. ses 3 MANUFACTURED BY H 53 
W.B.Cleveland Pes E THE WM. POWELL CO, 2 Ze 
Ho ga 25 Nos. 50,52&54PlumSt., CINCINNATI, 0. 3 “f 
FACTORY, 
CENEVA, o. 2 Please send for Prices and Discounts, i 








HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiIiReE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity... Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


& PATENT “K K” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT 
































=\T hackara Manufacturing Co., * * * x 


MANUFACTURERS OF 


ELECTROLIERS, GAS AND COMBINATION FIXTURES, 
* * K * 152% & 1526 Ci8 Philadelphia, Pa.=-~ 








ne a iceland July 26, 1890 

















INTERIOR GONDUIT AND INSULATION COMPANY. 


A New and Improved Method of Fitting Bulidings with Insulated Tube Condults to receive Wire for any Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions, Mailed on Application. 
ADDRESS 


INTERIOR CONDUIT AND INSULATION COMPANY, 
16 and 18 BROAD STREET, NEW YORK. 


























JOHN A. SEELY, President. JAMES A. TAYLOR, Treasurer and Seeretary. 


SEELY * TAYLOR MANUFACTURING CoO,., 


24% Cortlandt Street, New York City. 


Seely’ oni Parent Gopper Beveled Edge Sleeves *Tee Connectors 


USED FOR SPLICING AND BRANCHING FOR UNDERGROUND AND AgBtAL CABLES AND HOUSE WIRING. 











Fig. 3 represents a 





Fig. 1 represents 








Copper Tee used for Copper Sleeve used for 

branching from main straight connections Fra. 3. 

cables, as shown in for continuation of These sleeves are bevel edged, 
Fig. 2. cables. thereby preventing abrasion of 


insulation when placed over 





same. 


THESE SLEEVES AND TEES ARE USED EXCLUSIVELY FOR ALL UNDERGROUND WORK IN NEW YORK CITY. 


SEELY & TAYLOR MFG. CO., 24 Cortlandt Street and 19 Dey Street, New York City. 
SperryElectric Company, | 











WELLINGTON 
Factory 195-207 Canal Street, Chisago, IL Belt Nolder 
MANUFACTURERS OF THE | one oo. oe at 
Improved Sperry High and Low Tension | { eas attendee 
Systems of Arc Lighting, W.R.SANTLEY & CO. 





Claiming the Highest Efficiency, Reliability | WELLINGTON, O. 


and Durability. Perfect Regulation. 





‘THE E.S. GREELEY & CO., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers iu 


Telegraph, ' Telephone 
Electric Light Supplies 
Cleveland Arc Light Cit Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRCS.OF ALL KINDS. 

Silk & Cotton Covered «‘lexible Conducting Gord 

of various sizes for Incandescent Lighting,e 


Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles. Eta 


THE HEINE SAFETY BOILER CO. 


PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 


18 Fulton Street, Brooklyn, B, D. 





H. BEB. & C. BAXTER, 











No more broken acid bottles, hence time, money and material are saved. 

















No contracted cpenings to drum, but full area of tubes carried out, thus assuring free 
circulation and dry steam. Adapted for ali kinds of water and fuel. Manufactured both 


BCON OMIC RPLUOUX BULB in the East and West. Send for Illustrated Catalogue. 


For containing and conveniently applying liquid flux for all kinds of soldering. Always 


ready and will not spill acid. 107 Bank of Commerce Building, St. Louis, Mo., 


It recommends itself to manufacturers of electrical apparatus, especially in the winding of arma- 
tures for dynamos and motors. 


IT IS A BOON TO LINEMEN, PLUMBERS AND TINSMITHS. OR TO 
Contracting companies will realize its merits by noting the coving, of Ten Months acid supply per Heine Safety Boiler Co.....82 Madison St.. Chicago, Ill. 
year for each workman ; time consumed in nae or old bottles and filling same not considered. Risdon tron Works......... ....... San Fra ncisco, Cal. 
No waste at all; is conveniently carried, and can lay in any position without spilling one drop of acid. Ri, Hus apeer Recosorass au Duff Block Denver. \ a4 
wt om 


5 Broadway, 
" & Co..107 West Bisons St. Clecinnat! * 


$1.00. Sent by Mail, Postpaid, on receipt of Price. $1.00. a 
H. E. Koons ns & Co.....34 Lewis Block, Pi yim a Pa. 


The Bulb is made ofrubber. It contains a wick which is always moist or wet, and ready to supply 








acid in any quantity desired. Gentle pressure on the Bulb governs the flow of acid. Zile, MacCormack & Co............... 
t is more pn Be me and economical than the use ot relia, and it is indispensable in any trade or  Weloiaer se & , = St., fiewhibany. WY La. 
industry where the soldering iron is f t, ©, So 2. be “sé a 1281 Unto vies ee’ ar 
AN Ac TURE 1 Eng orse & Co. nion Ave.,Kansas 0 
uanurncune? BOSTON WOVEN HOSE CO., sdger  Gustanay Gone. Ch of Manon, Media 
AGENTS, 


No. 226 DEVONSHIRE STREET, BOSTON, MASS. 
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HAZAZER & STANLEY, 
ELECTRICAL HOUSE FURNISHINGS, 


32 and 34 FRANKFORT ST., NEW YORK. 





T. W. NESS, Montreal, - - - - - = Agent for Canada. 
A. SECHRIST &co., - - - - Agent for Denver, Colo. 
LOUIS B. HETTY, 126 Eddy Street, - Agent for San Francisco, Cal. 





Messrs. Hazazer & STANLEY, New York, June 9th, 1890. 


GENTLEMEN: We have used your Dust Proof Iron Box Rells for the past five 
years and have always found them to give entire satisfaction and should be happy to 
recommend them to any one in search of a reliable bell. 

Yours respectfully. 
McCreery & PRENDERGAST, Electrical Contractors, 
986 Sixth Avenue, New York Cily. 




















Vol. VL 118 Liberty St., New York. $2.00 Per Year. 
THE CONTENTS. Is the Best Ad- 


Each issue contains 180 pages or more, 





STREET RAILWAY incinding 40 to 60 pages of reading matter | Vertising Medium 
trations. 
JOURNAL, A ieee of Street Railways in through which to 


reach Street Rail- 
ways. 


the United States and Canada. 
A Directory of Manufacturers of 
street railway appliances and materials. 


113 Liberty Street, 
NEW YORK. 











JUST ISSUED FROM THE PRESS! 


WHIPPLE’S 


Electric, [as and Street Railway 


FINANGIAL REFERENGE 


DIRECTORY 


For 1890, 








CONTENTS: 


List of all Central Electric Light and Power Stations, with Capital Stock, Officers, | 
Systems used, Csoectig and Number of Lights in use, Steam Plants, Day Circuits, Kind 


of Wire and Belts used and Financial Standing. 

List of all Isolated Electric Light Plants, with Number and Kind of Lights. 

List of all Gas Companies, with Capital Stock, Officers, Price of Gas and Financial 
Standing, including all Gas Companies operating Electric Light Plants. 

List of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 
Gauge, Kind of Rail, Number of Cars and Horses, Motive Power, if Electric, Cable or 
Steam, and Financial Standing. 

List of all Telephone Exchanges and Licensed Companies, with Officers and Finan- 
cial Standing. 

Financial Standing of all Manufacturers, Dealers and Agents in the General Hlec- 
trical World. 

Price of all Public Lighting Contracts, with Number and Kind of Lights, Hours 
Burned, etc. 

Rules and Requirements of all the Boards of Fire Underwriters, Insurance Com- 
panies, ete. 


HANDSOMELY PRINTED AND BOUND. 


Sent express paid on ot of $5; with Monthly Corrections, $6; with Confidential 
Rate Sheet, $10. 


THE FRED H. WHIPPLE co., 








Flectric Rells and all About Them. 


BY Ss. R. BOTTON EB. 





A Practical Book for Practical Men. 


WITH MORE THAN 100 ILLUSTRATIONS. 








SECOND EDITION. REVISED. 


PRICE, . . 50GTS. 


SENT POSTAGE PREPAID TO ANY ADDRESS 
ON RECEIPT OF PRICE. 


Electrical Review, 


13 PARK ROW, 


P. 0. Box 3329. NEW YORK. 








JUST ISSUED. 
BROWN’S DIREGTORY 


«OU AMERICAN GAS COMPANIES. 


GAS STATISTICS. 
Sv ISSUE. 
CONTENTS. 


Complete list of all Cas Com i i 
States and Canad ~ - Capital Stock— onded ebt OMelals 
Enoluding names o Purchasin agents of each compan 

Population Brice of of Cas—Number of Public Lights Pr Ke 

obtained for same—Candle-Power. 

List of Natural Gas Companies throughout the country. 
Pierne??? of Cas Companies operating Electric Light 
ee and Members of all Cas Associations. 


tion of 
motholie at wings: ie nvarious Water Cas processes and 














rice, $5 Post Paid, Sent on receipt of this sum. 





Address, ELECTRICAL REVIEW 
—s po gy vO DETROIT, MICH. | P- O. Box, 3329. . 13 PARK ROW, NEW YORK. 
W.L. SCOTT, President. J. F. PORTER, Vice-President. c. W. BRINK, Secretary. 


St. Louis Electrical Supply Co., 


MANUFACTURERS’ ACENTS AND DEALERS IN 


ELECTRICAL MERCHANDISE OF EVERY DESCRIPTION, 


4203 NORTH EIGHTH STREET, 
¢ WRITE FOR QUOTATIONS, 


sr. LLOUISsS, MO. 








E"ARADAYVY CARBON Co. 
ELEGTRIG Ante fEliutie PITTSBURGH. PA. 


Now seins A "The FertieRalayol T-Day” 


Something New! The most useful 
— , two, three, and patented improve- | fim 


r spin ndle drills for ment in drillpresses cane & MOEN” j Pia 












































nesun ork. for years is applied est 29 St..t6R fi y j ——_— 
SENS i TIVE lovee ¢ ‘MAREAN, a. B. PRINDLE, 
zs a Saltese ares APPARATUS, oF moeTem 

ded ” | Telegraph and Telephone Supplies, 


| ~_ Suir Machine Co. Me, 1408 Penna, Avena, 7 HANDSOMELY ILLUSTRATED 


Tan 


PARKER-RUSSELL MINING # MFG. 60. ‘THE SUBJECT POPULARLY TREATED. 


MERMOD-JACCARD BUILDING, 























Cor. Broadway and Looust St. Rooms 307 and 308, 
ST. LOUIS. An Able and Interesting and Timely 
UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGET Publication. 





» 


Washburn e Moen Mfg. Co. PRICE, 5O CENTS. 


WORCESTER, MASS. 








IRON # STEEL ‘or sc ctRICAL REVIEW, 


a. fe EF Iron and Copper Wire for Electrical Purposes. | 
ys PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 13 Park Row, New York. 


In Long Lengths, Galvanized by our Patent Continuous | 
Process. 


The Standard with all Telegraph and Telephone Companies. 


ange nih first introduction of the ee Tel oo Sats 7 se, expressly manufac- 
conduct Le = very req as regards s trength, evenness of quality, and 
e Ca 
end for Price Lists and Sanya saiaaiie *‘Hand-book of Wire in Electric Ser- J 
ent Sen it free o on application. 
7 oy ee x 











New York Warehouse. Chicago Warehouse, 
(6 CLIFF STREET. 107 & 109 LAKE ST. = a 








acts, Qh 
aces BELTING, Bye 





a or a 

2 |S bz 

aus! * ee PACKING. 

oes | Corliss. Engi HOSE,— 

gains OrllSs - Engines IN Te — 

owl eee Of the highest type, in all W —WATS, Y 

Bah -- Plan i UME MATTING, VOCE 

<P CINCINNATI, 0. sleiie | <= STAAR-TRERDS 

cca |S“PARK-ROW,-NEW-YORK: 
Ss: s | (OPPosite Astor House.) 
$5 | fe JH. CHEEVER tress. J.D.CHEEVER vey. teas 

















>t \W= are the exclusive Western Agents of 


WASHBURN & MOEN, 


WESTERN ELECTRIC CO.,  - - - Chicago, Il. 
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evecrue UH HLINOIS ELECTRIC MATERIAL GO.,2! ®t aut 








LIE CHICACO. 

arvunliaatai 3 POLES. 

Trinidad Weather-Proorfr Wire, Bishop wvvhite Core Wires, 
The only Moisture-Proof Wire in the Market. CIVE US A TRIAL. Best Rubber Covered Wires in the Market, 








——THE TRANSFORMER SYSTEM. —— 
APPARATUS FOR LONG DISTANCE ELECTRIC LIGHTING. 


Complete Central Station Haquipments. 


WALTER K. FREEMAN, 150 Nassau Street, New York. 


t2¥~ Correspondence Solicited. Specifications and Estimates Furnished Free. 


THE BUTLER HARD RUBBER CoO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 











Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 
STEVENS & BABCOCK, |! — a cept OF ENGRAVING, 








HAST SAGINAW, MICE. 


CEDAR POLES 
E ELECTRICAL PURPOSES ELECTRICAL ENGRAVING, A SPECIALTY. % (. 


=o A SPECIALTY. » FORESTIMATES 
OR LECTRICA 
ASK FOR PRICHS. SEND OF CATALOGUE & & E © ENGRAVING, 
Deliwerea any part of the United States. Or EVERY DESCR/PTION. 


THE EDDY ELECTRIC M’F’C Co., 


MANUFACTURERS OF 


Automatic Electric Motors, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship; Ease of Management; 
Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 
For Electroplating, Electrotyping, Copper Refining, Etc. No Reversing. No Water. No Noise. No Spark. 
<i SATISFACTION CUARANTEED. 

ou THE EDDY ELECTRIC M'F’G Co., WINDSOR, CONN. 


NEW YORK, 33 Church 8t., BOSTON, {11 Arch St., PHILADELPHIA, 506 Commerce 8t., 
, GHIGAGO, 329 Rookery Building, KANSAS CITY, Rialto Building, NEW ORLEANS, 101 Camp St. 


Ti 
4 
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Tar Wensrrow Sons Draamo ano Moron Go. of Bavtimone, Mo. 


MANUFACTURERS OF 


ELECTRIGAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


- ‘Dyamos for Incandescent Lighting. 


SPECIAL FEATURES: 


High Efficiency. 3€ Slow Speed, 


For full information and circulars address, 








SOLE rt AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADING cities.” 








Ta BE 


Horn, Brannen 


“Forsythe 
Manufacturing Co. 


(INCORPORATED.) 


Designers and Manufacturers of 


| ore ¥. . 1 og Abc, ATRERY. 
: ae ia i tN BUGLE "hee PE 
as om ina lon BOSTON OFFICE, ° ° 339 WASHINCTON STREET. 


NEW HAVEN OFFICE, - - - 94 CHURCH STREET. 


Fixtures, 











Buy TEE 


a SCHUYLER APPARATUS 


IF YOU WANT THE BEST 


Arc — a 


PHILADELPHIA. 








CORRESPONDENCE 
SOLICITED. 


; For the Electrical Review’s Ne 
Catalogue of all Electrical and Scien- | 
tific Books. 


° 18 PARE ROW, NEW YoRrR=. 


BWndustries. 


a = 


Journal of Engineering, Electricity # Chemistry 


——— Fun Tas = 


MECHANICAL AND MANUFACTURING TRADES. Office and Factory, Middletown, Conn. 


PUBLISHED EVERY FRIDAY. 





























ANNUAL SUBSCRIPTIONS. Parr Paper, —— 
GREAT GRITAMS, Post Fres.... .-<04-00--000ce-e--a0gecseeereeeee $6 00 $6 00 
THE UNITED STATES, CANADA and COUNTRIES 
INCLUDED IN THE POSTAL UNION, Post Free.... ............. 900 800 WESTERN OFFICE, 


INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 900 


GEO. CAWLEY, 368 STRAND, LONDON, W. c. Room 45 6, THE ROOKERY. 


Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 82 Main 8t. 


can Subscriptions to ‘‘Industries’’ are received by the Publisher of the 
ELECTMICAL REVIEW, 13 Park How, New York. CHICA Go. 
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190-192 FIFTH AVENUE, CHICAGO. 





BO’'TYTOMLESS 
PIT TO CATCH THE UNWARY. 


Such tests as those at Denver are valuable, and we would not consider it to our credit to try 
to ‘‘conceal” the reports. We make it our first aim to do everything we can to improve and advance 
the science we love. If SIMPLEX WIRE will not stand practical scientific tests, we wish to know 
it, and will then cease to sell it. 

We will not give unusual rates on a large order and charge smaller customers all the more. 
Our quotations are uniformly as low as the quality of the wire admits. 

The now famous order for ONE MILLION feet of wire was refused by us because a reliable 
insulated wire cannot be made and sold at such a price. 

WE INVITE COMPARATIVE TESTS FROM ALL SIDES. 

Do you remember Mr. Harber’s Kansas City measurements ? 

Average resistance per mile, P. & B., 1,133,305 ohms. 
Crimshaw, 1,842,210 “ 
Okonite, 2,250,530 ‘“ 
SIMPLEX, 3,311,951 “ 


*°*° THAT IS WHAT TALKS.’ « 


+JUST COMPLETED + 




















THE LARCEST AND BEST EQUIPPED 


INCANDESCENT LAMP 


FACTORY 


IN THE WORLD —_— 


SAWYER-MAN ELECTRIC CO. 


510-S24 WEST 23D STREET, 
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F ORT WAYNE ELECTRIC COMPANY, 


=<EFORT WwiaYyYnNzE, IND. >: 


MANUFACTURERS OF THE 


Slattery ndaetion Syste Ling Dist Incandescent Lighting 


40K Wood Automatically Regulating >*666«K«k 


ARC DYNAMO AND LAMPS. 
Main Office, 





FORT WAYNE, IND. 





ty 
. a 


NEW YORK, - 
PHILADELPHIA, 
PITTSBURGH, PA., 
CHICAGO, - - 
SAN FRANCISCO, 
DETROIT, MICH., 


BRANCH OFFICES: 


115 Broadway. 

907 Filbert Street. 

533 Wood Street. 

185 Dearborn Street, 

35 New Montgomery Street. 
57 Gratiot Avenue. 


TORONTO, CANADA, 188 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES: 


FORT WAYNE, - - - - 
BROOKLYN, 


INDIANA. 
NEW YORK. 











WOOD DYNAMO. 


SLATTERY INCANDESCENT DYNAMO. 
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“ELE THE IMPROVED 
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eat 


EMPIRE Ciy ELECTRIC Go. barat Tae Fe Water Heater 
>. pe ~—WKINWWRIGHT: MPG. C0. goof a 


OF MASSACHUSETTS, 
SOLE MANUFACTURERS OF THE 
| Corrugated Tube Feed Water Heaters, Surface 
Condensers, Expansion Joints, Expansion 
Tubes for Compound Engines, 





INSULATED WIRE. 





Telegraph, Telephone # Electric Light 
WIRES AND GABLES. | 


HARDTMUTH EMPIRE CAREONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Wire, Bells, Push-buttons, Flexible 
Burglar Alarms, Etc., Etc. 


*"L371N0 WH¥31S 
* J2INI Walls 











| Coil and Straight Tube, Vertical or Horizontal, 
| Feed Water Heaters, Harvard Pump Regu- 
lators, Automatic Gauge Valves, 
Barnard’s Separator. 





Cord, | ————_ 
‘All Heaters and Condensers Sold g 


Under Ten Years’ Guarantee, 


The Highest Known Results from the use of Exhaust Steam without 
Back Pressure. 


Batteries, 





ELECTRIC LICHT MATERIAL. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, og aes Shade-holders, 
tc., Etc 








SEND FOR CATALOGUE “‘‘A’’ TO 


8 OLIVER STREET (Vulcan Building), 
: BostTOnNn, MASS. 
F.B. ASPINWALL, 112 Liberty St.,N.Y. H.S. WALKER, 26-28 W. Randolph St. Chicago. 
ST. LOUIS MECH. SUPPLY COMPANY, St. Louis and Kansas City, Mo. 
RUSSELL & CO., ST. PAUL, MINN. 


ALI: BINDS OF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. 











